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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce display unevenness by the 
rounding of current waveforms caused by stray capacities of source 
signal lines in an active matrix type display device performing 
current drive. 

SOLUTION: In this active matrix type display device, the value of 
the current made to flow through a source signal line is increased in 
order to make the electric charges stored on a stray capacity to be 
electric charges corresponding to display gradation. In order to 
achieve this purpose, the resistance value between the drain and 
the source of driving transistors is lowered by forming a current 
path in parallel with the driving transistors between a power source 
line and the source signal line in order to make the apparent 
resistance value of the driving transistors of each pixel smaller and 
the rounding of current waveforms are made smaller. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The matrix mold display characterized by considering as a configuration which forms a current path in the 
transistor for a drive, and juxtaposition in the path of a source signal line at some periods from a power source 
among the horizontal scanning periods which are the matrix mold displays which pass a current from a power source 
to a source signal line through the transistor for a drive, and pass a current to a source signal line. 
[Claim 2] The drive approach of the active-matrix mold display characterized by passing [ in / for a current / a sink 
and the 3rd period ] a current for a current through said transistor for a drive at a display device through said 
transistor for a drive in a sink and the 2nd period in the 1st period at a source signal line at a source signal line 
through the current path formed in the transistor for a drive and said transistor for a drive, and juxtaposition. 
[Claim 3] The transistor for a drive which is a active-matrix mold indicating equipment and controls the current 
supplied from a power source, The signal-line connection transistor which forms a current path in said transistor for 
a drive from a source signal line, EL connection transistor which forms the path which supplies the current of said 
transistor for a drive to a display device. The bypass transistor for forming a current path between the source gates 
of said transistor for a drive is provided. The active-matrix mold display characterized by establishing the period in 
which said bypass transistor differs from non-switch-on at the period when said signal-line connection transistor is 
switch-on. 

[Claim 4] The transistor for a drive which is a active-matrix mold indicating equipment and controls the current 
supplied from a power source. The signal-line connection transistor which forms a current path in said transistor for 
a drive from a source signal line, EL connection transistor which forms the path which supplies the current of said 
transistor for a drive to a display device. The bypass transistor for forming a current path between the source gates 
of said transistor for a drive, The storage capacitance for maintaining the potential of the gate electrode of said 
transistor for a drive. The switching element connected to auxiliary capacity and said auxiliary capacity at the serial 
is provided. It is the active-matrix mold display which said auxiliary capacity and said switching element are 
electrically connected to juxtaposition with said storage capacitance, and is characterized by said switching element 
being in switch-on at the first period of the inside where said signal-line connection transistor will be in switch-on. 
[Claim 5] The transistor for EL drive which is a active-matrix mold display, controls the current supplied from a 
power source, and is supplied to a display device, The transistor for a signal-line drive which the gate electrode and 
gate electrode of said transistor for EL drive control the current supplied from a common power source, and supply 
to a source signal line, The 1st signal-line connection transistor which forms a current path in said transistor for a 
signal-line drive from a source signal line, EL connection transistor which forms the path which supplies the current 
of said transistor for EL drive to a display device. The 2nd signal-line connection transistor which forms a current 
path between said transistors for EL drive and source signal lines is provided. When both said 1st signal-line 
connection transistor and said 2nd signal-line connection transistor will be in switch-on The current of the sum of a 
current value which flows to said transistor for EL drive when EL connection transistor will be in non-switch-on and 
a predetermined current value and said transistor for a signal-line drive become a source signal line with a 
predetermined current value A sink, The active-matrix mold display with which said 1st signal-line connection 
transistor is characterized by passing a predetermined current value to a source signal line by switch-on when said 
2nd signal connection transistor is non-switch-on. 

[Claim 6] Two transistors for a drive to which the mutual gate electrode which is a active-matrix mold display and 
controls the current supplied from a power source was connected. The signal-line connection transistor which 
forms a current path in said transistor for a drive from a source signal line, EL connection transistor which forms 
the path which supplies the current of said transistor for a drive to a display device, 1 of said two transistors for a 
drive and the scale-factor adjustment transistor inserted in the serial are provided. When said EL connection 
transistor will be in switch-on, make said scale-factor adjustment transistor into non-switch-on, and when said 
signal-line connection transistor is switch-on The period of switch-on and non-switch-on exists in said scale- 
factor adjustment transistor. Said source signal line is a active-matrix mold display characterized by passing a 
several times as many current as a predetermined current value when said scale-factor adjustment transistor is 
non-switch-on and a sink and said scale-factor adjustment transistor are switch-on about a predetermined current 
value. 

[Claim 7] Two transistors for a drive to which the mutual gate electrode which is a active-matrix mold display and 
controls the current supplied from a power source was connected. The signal-line connection transistor which 
forms a current path in said transistor for a drive from a source signal line, EL connection transistor which forms 
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the path which supplies the current of said transistor for a drive to a display device. Provide 1 of said two 
transistors for a drive, and the scale-factor adjustment transistor inserted in the serial, and when said signal-line 
connection transistor is switch-on The period of switch-on and non-switch-on exists in said scale-factor 
adjustment transistor. When said scaleH'actor adjustment transistor is switch-on, a several times as many current 
as this to said source signal line to the time of said scale-factor adjustment transistor being non-switch-on A sink. 
The active-matrix mold display characterized by changing the period when said EL connection transistor will be in 
switch-on according to the ratio of a current value and a predetermined current value which flowed to said source 
signal line when said scale-factor adjustment transistor was non-sw'rtch-on. 

[Claim 8] The Personal Digital Assistant characterized by providing claim 1 or an indicating equipment according to 
claim 6, the recovery section, an antenna, and a carbon button. 

[Claim 9] Television characterized by providing a video-signal processing circuit, a power supply section, and a 
receiving set in claim 1 or an indicating equipment according to claim 6. 

[Claim 10] The video camera characterized by preparing a viewfinder. a taking lens, and a control carbon button in 
an indicating equipment according to claim 6. 

[Claim 1 1] The digital camera characterized by preparing a shutter, a taking lens, and a finder and a carbon button in 
an indicating equipment according to claim 6. 

[Claim 12] The lighting system characterized by preparing a quantity of light adjustment device in claim 1 or a 
display according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which performs a gradation display with the amounts of 

currents, such as organic electroluminescence devices. 

[0002] 

[Description of the Prior Art] Since an organic light emitting device is a spontaneous light corpuscle child, it is 
expected as a next-generation display from an advantage, like the back light needed with a liquid crystal display is 
unnecessary, and an angle of visibility is large. 
[0003] 

[Problem(s) to be Solved by the Invention] The electric field impressed to the luminescence reinforcement of a 
component and a component do not serve as proportionality like an organic light emitting device, but since the 
luminescence reinforcement of a component and the current density which flows a component are jn proportionality, 
the direction which performs a gradation display by current control can make dispersion in luminescence 
reinforcement small to dispersion of the thickness of a component, and dispersion of an input signal value. 
[0004] The example of the active-matrix mold display using the transistor which has a semi-conductor layer is 
shown in drawing 61 . Each pixel consists of two or more transistors (switching element) 73, storage capacitance 74, 
and organic light emitting devices 72, as shown in 79. 

[0005] A transistor 73 makes a line selection period (period A) flow through the transistor of 73a and 73b with the 
output from a gate driver 70 among one frame, and makes a 73d transistor non-switch-on. Make a 73d transistor 
into switch-on conversely, and let the transistor of 73a and 73b be non-switch-on at a non-selection period (period 
B). 

[0006] According to the current value outputted by this actuation from the source driver 71 in Period A, the amount 
of currents which flows transistor 73c is decided, gate voltage is decided from the relation between the current 
between source drains of transistor 73c, and gate voltage, and the charge according to gate voltage is accumulated 
in storage capacitance 74. Since the gate voltage of transistor 73c is set up according to the amount of charges 
accumulated in Period A, the same current as the current which flowed to transistor 73c in Period A flows 
transistor 73c also in Period B, and makes the organic light emitting device 72 emit light through transistor 73d in 
Period B. According to the amount of currents of a source signal line, the amount of charges of storage capacitance 
74 changes, and the luminescence reinforcement of the organic light emitting device 72 changes. 
[0007] As a display pattern, it turned out that the brightness of a pixel differs at the time of an astigmatism LGT by 
the case where a current is passed in order of lighting and an astigmatism LGT to a certain source signal line, and 
the case where a current is passed in order of an astigmatism LGT and an astigmatism LGT. The astigmatism LGT 
pixel turned on the brightness at the time of 1 and an astigmatism LGT about 0.5, when the brightness at the time 
of lighting was set to 0 in the case of the order of lighting and an astigmatism LGT. Moreover, when an astigmatism 
LGT signal continues being passed within the same remaining frame periods once passing a lighting signal, the 
brightness of an astigmatism LGT pixel decreased gradually from 0.5, and when frame frequency was 60Hz and the 
number of the display lines was 220 lines, the 6 to 7th line showed that brightness was set to 0. 
[0008] On the other hand, although lighting brightness was begun and it was 0.8 when a lighting signal was passed 
after an astigmatism LGT, it has expressed as brightness 1 from the 3rd line. 

[0009] This shows that the provincial accent and the desired current value are not stored for the current wave form 
supplied to each pixel in each pixel as a charge of storage capacitance 74 with wiring resistance and stray capacity 
of a source signal line, although the output of a source driver is changing the current value according to a display 
pixel. That is, it turned out that the capacity which writes in a desired current value is small. 
[0010] Especially, compared with change in current value fossete current value size, the change to current value 
smallness from current value size found this thing about 2 times. 

[001 1] Frame frequency was made late, the effect of a wave provincial accent became small by taking many write-in 
time amount in every line, and "rt checked that the above-mentioned technical problem improved. 
[0012] If frame frequency is made late, when the off property of a transistor 73 is bad, the amount of charges of 
storage capacitance 74 will be that change with leaks of a transistor 73 and the amount of currents of the organic 
light emitting device 72 moreover also changes, and a flicker will generate it. 

[0013] Therefore, in order to obtain the display without a flicker, it is necessary to reduce the provincial accent of a 
current wave form, and to be based on the current value passed to the pixel displayed before one, but to make it a 
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desired current value flow within a selection period. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the active-matrix mold 
display of this invention possesses said electrical-potential-difference impression means and the change means 
which changes a means to pass said current at a means to impress a predetermined electrical potential difference 
to a source signal line, a means to pass the predetermined amount of currents, and a source signal line, and is 
characterized by carrying out the amount change of currents which flows to a source signal line by change of a 
video signal early. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. 

[0016] (Gestalt 1 of operation) Drawing 2 is drawing having shown the drive circuit of the organic light emitting 
device for 2 pixels connected with one source signal line in the gestalt of operation of the 1st of this invention. 
[0017] It is the description to have changed the current source 10 which passes the current of the request 
according to display gradation, and the power source which establishes the voltage source 18 for impressing a 
predetermined electrical potential difference, and is inputted into a source signal line with the power-source change 
means 19 in this invention. 

[0018] The magnitude of each pixel of displays, such as a cellular phone and a monitor, is 100 micrometers wide and 
about 250 micrometers long, and although a current value required for the source signal line for obtaining the 
brightness of 100 candelas/square meter changes with a foreground color and external quantum efficiency, it is 
about [ about 1 micro ] A. 

[0019] For passing ImicroA to EL element 16, the power-source change means 19 chooses a current source 10 by 
the source driver side, and a current source 10 sets the flowing current value to ImicroA. 

[0020] A non-flowing signal is impressed to the signal through which a transistor 17 flows in gate signal line (1) 12 in 
a selection line, and gate signal line (2) 13, in a non-choosing line, conversely, a non-continuity signal is impressed 
to gate signal line (1) 12, and a continuity signal is impressed to gate signal line (2) 13. 

[0021] Thereby, in a selection line (in this example, it may be the 1st line), the current of the source signal line 1 1 
flows inside a pixel through Transistors 17b and 17c. Through transistor 17a, since it is only connected with EL 
power-source line 15a, the current of ImicroA flows also to transistor 17a, and, as for the current path in a pixel, 
the charge for gate voltage at this time is accumulated in storage capacitance 14a. If a non-selection period comes, 
transistor 17d flows, since Transistors 17b and 17c are un-flowing, the current which flows to transistor 17a based 
on the charge accumulated in storage capacitance 14a in a selection period will be specified, and the current of 
ImicroA will flow to EL element 16a. 

[0022] It is necessary to make a charge stored in storage capacitance 14a so that gate voltage to which transistor 
17a passes a desired current value in a selection period at EL element 16a from this to pass a desired current value 
(for example, ImicroA) may be given. 

[0023] However, if stray capacity 20 exists in the source signal line 11, the wave-like provincial accent decided by 
wiring resistance of the source signal line 1 1 and the time constant of stray capacity 20 will be observed. When a 
current value performs a gradation display, this wave provincial accent changes also with current values which flow 
to a source signal line, it starts, so that a current value is small, and requires time amount for falling. For example, 
when wiring capacity was 100pF and wiring resistance was 500 ohms, and changing the current value of a current 
source 10, time amount required for the time amount which needs the current value of a source signal line and the 
current value of a contact 1001 to change from 0.24microA to 40nA(s) to change from 40nA to 0.24microA for 300 
microseconds was 250 microseconds. 

[0024] In a low current field, since there is little movement magnitude of the charge per unit time amount it is 
difficult to carry out the charge and discharge of the charge which accumulated in stray capacity 20. 
[0025] For example, as shown in drawing 62 , when changing the "on" period of gate signal line (1)12 with 64 
microseconds and 256 microseconds, in 256 microseconds, it turned out to the input current that the output 
currents differ to the input focusing on low current (below 0.7microA) in 64 microseconds to the almost same output 
current having been acquired. 

[0026] For this reason, the minimum time amount of 1 horizontal-scanning period is required of the gradation 
method of presentation by the conventional current for 300 microseconds. Now, when the number of scanning lines 
is 220 like a cellular phone, the flicker by making one frame drive by about 10Hz, the amount of charges of storage 
capacitance 14 changing depending on the OFF property of a transistor 17, and the current which flows to EL 
element 16 changing occurs. 

[0027] Moreover, in impressing an electrical-potential-difference value to a source signal line, in order not to be 
based on an electrical-potential-difference value but to decide only by wiring resistance of a source signal line, and 
the time constant of stray capacity 20, the electrical-potential-drfference value of a contact 1001 is high-speed 
compared with the time of deciding the electrical-potential-difference value corresponding to the current value of a 
contact 1001 according to about 1 microsecond and a current source 10. 

[0028] Then, in order to shorten 1 horizontal-scanning period, by this invention, the direction when changing from 
low current (black display) to a high current (white display) thought that it would already be and it would use flume 
****** from the time of changing from a high current (white display) to low current (black display) in change of a 
current wave form. 
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[0029] As shown in drawing 3 (a), the power-source change means 19 is changed to a voltage source 18 side at the 
beginning of 1 horizontal-scanning period, and the electrical potential difference of source signal-line 22a is made 
into the same electrical potential difference as the condition that the black signal current value is flowing, using this 
voltage source 18 (discharge electrical-potential-difference impression period 24). Next the power-source change 
means 19 is changed to a current source 10 side, and the current value of the request according to a video signal is 
passed to source signal-line 22a according to this current source 10 (video-signal current impression period 25). 
[0030] The electrical-potential-difference impression period dependency of the output current over an input current 
is shown in drawing 4 . When an input current is ImicroA, it is not based on electrical-potential-difference 
impression time amount but an output is also about ImicroA. When an input current is as small as 40nA(s) (a black 
display is assumed), if there is no electrical-potential-difference impression period, an output is 0.38microA in 
0.65microA and 4 microseconds or more, and it is uninfluential to an output as for 4 microseconds or more. 
Therefore, that there should just be 4 microseconds at the maximum, since he wants to lengthen a current display 
period, if there are 3 microseconds of discharge electrical-potential-difference impression periods 24 from 0.5 
microseconds desirably, a source signal line will become a black electrical-potential-difference value. Moreover, time 
amount for the video-signal current impression period 25 to also become a desired current from a black display 
From it being about 270 microseconds shorter than the time amount which is about 250 microseconds and changes 
to a white display from said white display also in a halftone display at a black display from the black display which 
starts most as for time amount 1 horizontal-scanning period could be managed in about 270 microseconds, and 
could be shortened 90% compared with 300 conventional microseconds, and the display of a low flicker of it was 
attained. 

[0031] Furthermore, in the discharge electrical-potential -difference impression period 24, by impressing a source 
electrical potential difference which serves as brightness of 0.01 candelas/square meter or less, the brightness at 
the time of a black display can be reduced, and the image whose black becomes tight can be displayed. For example, 
what is necessary is just to impress the electrical potential difference near the electrical potential difference 
supplied from EL power-source line 15 to the source signal line 1 1. for giving the electrical potential difference near 
EL supply voltage to the source signal line 1 1 at the time of a current drive — supply of a minute current (several 
nA) — required — several — it stated to the convention of the source signal-line electrical potential difference in 
nA current until now — as — hundreds of microseconds to 1 — for this reason, it is difficult for m seconds. Thus, 
the electrical-potential-difference insertion in this invention is effective in order to perform a black display for a 
short time. 

[0032] in addition, in case a scan line moves from a certain line (N line: N natural number) to the following line (M 
lines: natural number whose M is not N), when the period when all lines are un-choosing exists As shown in drawing 
3 (b), when a gate control signal is active (all lines are the conditions of not choosing), as the electrical-potential- 
difference value which becomes a black display is impressed, the video-signal current corresponding to a selection 
line may be put in at a selection period and it is further shown in drawing 3 (c) A black electrical-potential- 
difference impression period may straddle ail **** selection conditions and a part of one-line selection period. 
[0033] It is satisfactory, even if the pixel transistor connected with the source signal line 1 1 is non-switch-on and 
black electrical-potential-difference impression is switch-on, since it is the purpose to charge a charge to a black 
condition at the stray capacity 20 of the source signal line 11. 

[0034] In order to lengthen current write-in time amount required for an original gradation display, when all **** 
selection periods exist an electrical-potential-difference impression period is good to make it all **** selection 
periods included. 

[0035] Moreover, although the electrical potential difference impressed to the source signal line 11 at an electrical- 
potential-difference impression period may not necessarily be an electrical potential difference which displays black, 
since time amount requires the direction of a black display for making it change to the electrical-potential- 
difference value corresponding to a predetermined current value according to a current source 10 compared with a 
white display, it is more desirable [ the electrical-potential-difference value of a voltage source 18 ] at the time of 
an electrical potential difference and a black signal than the mean value of an electrical potential difference at the 
time of a white signal that it is a value by the side of a black signal electrical-potential-difference value. 
[0036] (Gestalt 2 of operation) The discharge electrical-potential-difference impression period 24 is established, and 
the source signal line enabled it to change to the current which shows black easily in the gestalt 1 of operation by 
impressing the electrical potential difference which displays a black signal. 

[0037] Thereby, since electrical-potential-difference variation became small, 1 horizontal-scanning period was able 
to display the gradation black and near black in 230 microseconds from 200 microseconds. Moreover, at the time of 
a white display, since the amount of currents was max, although the discharge rate of the charge of the stray 
capacity 20 which exists in the source signal line 1 1 was quick and variation was large, 1 horizontal-scanning period 
was able to display in about 180 microseconds. On the other hand, from near the middle of white and black, since 
the amount of currents is also below one half at the time of a white display, and the charge discharge rate of stray 
capacity 20 serves as half, the gradation from black takes 1 level period most with about 250 microseconds. 
[0038] Then, in the discharge electrical-potential-difference impression period 24. it considered impressing several 
steps of different electrical potential differences according to the gradation of the video signal displayed on a degree 
rather than impressing the electrical potential difference which displays a black signal. 

[0039] Internal block of the source driver 71 of the indicating equipment of this invention for realizing this is shown 
in drawing 5 . The gradation data detection means 52 detects the gradation of an input video signal, and one of 54c 
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is chosen from two or more voltage source 54a at the same time it controls the amount of currents which flows to 
the current source 53 for source signals by the detection result Moreover, the output of the electrical-potential- 
difference impression period control section 51 is changed, and an electrical-potential-difference impression period 
and a current impression period are controlled by the Horizontal Synchronizing signal. 

[0040] In drawing 2 , when writing a signal in a pixel from the source signal line 11, since switch-on and transistor 
17d is non-switch-on, Transistors 17b and 17c show the equal circuit for 1 pixel at this time to drawing 6 (a). 
[0041] When passing the predetermined current I to the source signal line 124 according to a current source 125, 
the current of I flows [ the amount of currents ] also to a transistor 121. When it has a relation as the gate voltage 
and the drain current of a transistor 121 show to drawing 6 (b) since the source or the drain, and the gate of a 
transistor 121 serve as the same potential so that it may understand by drawing 6 (a), the potential of the source 
signal line 124 changes with current values. 

[0042] For example, when the current which flows to the source signal line 124 changes to 12 from II, the potential 
of the source signal line 124 changes to Vdd-V2 from Vdd-V1. Moreover, the same is said of the case where a 
current changes to 13 from 11. 

[0043] It turns out that it changes with current values after change, and it takes t4-t 1 hour as the continuous line 
of 126 shows from 1.1 to 12, it takes t3-t 1 hour from 11 to 13 as the dotted line of 127 shows, and change takes time 
amount, so that a current value is small as the time amount which current value change takes is shown in drawing 6 
(c). This is to take time amount, when the charge and discharge of the stray capacity 123 in the source signal line 
124 are performed using low current. 

[0044] So, in the low current field (gradation near black), as a different electrical-potential-difference value for 
every display gradation and two or more display gradation of every was impressed in consideration of change taking 
time amount, variation was lessened, and compaction of write-in time amount was aimed at. 

[0045] For example, in 16 gradation displays, the electrical potential difference corresponding to gradation 1, 2, and 
4 is prepared. By impressing the electrical potential difference which corresponds in gradation 1 to an electrical- 
potential-difference impression period, impressing the electrical potential difference corresponding to gradation 2 in 
gradation 2 and 3, and impressing the electrical potential difference corresponding to gradation 4 in the case of four 
or more gradation The write-in time amount in the low current field which required time amount required for writing, 
especially time amount can be shortened, 1 horizontal-scanning period is not based on display gradation, but there 
should just be 220 microseconds. 

[0046] It is better for the electrical-potential-difference value impressed according to two or more voltage sources 
of drawing 5 to set an electrical-potential-difference value as a low current field twist similarly rather than the 
electrical-potential-difference value which is the number of voltage sources 54 and was assigned at equal intervals 
from the maximum electrical-potential-difference value required for a gradation expression and the minimum 
electrical-potential-difference value, respectively in the case of other numbers of gradation. 

[0047] Moreover, although the number of power sources to prepare is based also on the voltage swing which the 
source signal line 1 24 can take, about at most five are desirable from circuit scale increase of a source driver, and 
the balance of the image quality improvement by the increment in the number of power sources. 
[0048] (Gestalt 3 of operation) An organic light emitting device is mentioned as a display device which performs 
gradation control according to a current There is the approach of putting in order and multicolor-izing a red light 
emitting device, a green light emitting device, and a blue light emitting device as one of the approaches which 
realizes the multicolor display using an organic light emitting device. 

[0049] Since luminous efficiency and the mobility of the carrier in an organic layer differ from the energy difference 
from an electrode to an organic layer for every luminescent color, the relation between a current, brightness, an 
electrical potential difference and brightness, a current, and an electrical potential difference differs for every 
luminescent color. For example, as shown in drawing 63 (a), to the same electrical-potehtial-difference value, 
brightness differs, consequently Component G takes the value in which Component R differs from V2 also for 
luminescence starting potential to V1. Moreover, as shown in drawing 63 (b), luminescence initiation currents also 
differ. 

[0050] In the gestalt 1 of operation, the electrical-potential-difference value in an electrical-potential-difference 
impression period was one kind. When electrical-potential-difference impression was performed to the display which 
consisted of two kinds of components G and R shown in drawing 63 in this gestalt with the same electrical- 
potential-difference value and the electrical potential difference corresponding to J2 which is the black display 
current value of Component R is impressed to all source signal lines, it does not become the potential corresponding 
to a black display, but the need of changing the potential of a source signal line comes out to the black display 
which starts most as for time amount in the source signal line connected with Component G. On the contrary, when 
the electrical potential difference corresponding to J1 is impressed to a source signal line, to Component R, an 
electrical-potential-difference value higher than a black display electrical-potential-difference value is impressed, 
and there is a problem that the voltage swing of a source signal becomes large, compared with the case where an 
electrical-potential-drfference impression period does not exist. 

[0051] Then, what is necessary is to establish a different voltage source for every source signal line with which the 
component from which a luminescence initiation current value differs at least was formed, and just to enable it to 
adjust a black signal electrical potential difference, when the component from which a luminescence initiation 
current value differs with a source signal line is formed. R of drawing 63 , and in the case of the display formed by G 
elements, two voltage sources 54 in the configuration of drawing 7 are prepared, and they establish a voltage source 
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which is different with the source signal line with which the source signal line with which Component R is located in 
a line, and Component G are located in a line, respectively. 

[0052] Furthermore, what is necessary is to prepare further two or more voltage sources to each signal line, as 
carried out with the gestalt 2 of operation, and just to change an applied-voltage value according to gradation, in 
order to shorten write-in time amount. 

[0053] (Gestalt 4 of operation) Since 1 horizontal-scanning period becomes shorter as frame frequency becomes 
early, when a frequency is early, the electrical-potential-difference value of two or more voltage sources carried out 
with the gestalt 2 of operation is prepared focusing on the electrical-potential-difference value corresponding to 
near the black display which requires time amount for writing. On the other hand, if frame frequency is carried out 
slowly, since the long time amount which electrical-potential-difference change takes can be taken, how to take an 
electrical-potential-difference value may be shifted to a white display side. Thereby, it is possible to raise the 
brightness at the time of a white display, and it leads to improvement in contrast. 

[0054] Although a full screen is displayed at the time of the carbon button 184 actuation shown in drawing 8 in 
indicating equipments as which a low power drive is required, such as a Personal Digital Assistant, when it awaits 
and the carbon buttons 184, such as the time, are not operated for a long time, it may be made the partialness 
display mode which performs a chisel display in part, and low electrification may be attained. Since the number of 
display Rhine decreases at the time of this partialness display mode, frame frequency can also be lowered, and it is 
possible to operate a circuit using a different oscillation frequency from the time of a full screen display. 
[0055] It changes to two or more oscillators at drawing 9 , and has a circuit and a frequency divider, and the 
controller of the indicating equipment corresponding to a multiple frame frequency and the block diagram of the 
source driver section are shown. A gradation display is performed with outputting the data read from memory 86 to 
a source signal line through a selector 88 by control or selection of a current source 90 by the gradation control 
section 87. It is possible for the electrical-potential-difference value of applied voltage to be determined by the 
armature-voltage control means 85 and the electrical-potential-difference generating section 89, and for the 
armature-voltage control means 85 to undergo the output of the oscillation frequency detection means 83 further, 
and to change an electrical-potential-difference value with a frequency. Thereby, the electrical-potential-difference 
value of two or more voltage sources of an electrical-potential-difference impression period is changed by the 
difference in frame frequency, and it becomes possible to perform the optimal gradation display. 
[0056] When it uses as television besides a Personal Digital Assistant and video-signal transmitting methods differ, 
frame rates also differ. When creating the indicating equipment corresponding to both methods, in television shown 
in drawing 10 , it is possible to perform the optimal gradation display by the video-signal processing circuit 44 
detecting a transmitting method, and changing the combination of the electrical-potential-difference value of two or 
more voltage sources. 

[0057] (Gestalt 5 of operation) The black electrical-potential-difference impression performed with the gestalt 1 of 
operation was impressing the electrical-potential-difference value corresponding to the current value at the time of 
a black display using the current pair voltage characteristic of transistor 17a of drawing 2 . However, since the 
electrical-potential-difference value over the same current may change with the locations of lot-to-lot and a 
substrate, in order to impress the optimal black electrical-potential-difference value, it is necessary to adjust an 
input voltage value for every display. 

[0058] Adjusting for every display is not desirable in order to complicate a production process. Then, compared with 
lot-to-lot, between the pixels in a display, when dispersion in an electrical-potential-difference value created one 
transistor for a test in a display at least and passed the current at the time of a black display from a small thing to a 
transistor, it detected the gate voltage of a required transistor and considered impressing the electrical-potential- 
difference value according to the result to a source signal line. Circuitry is shown in drawing 1 1 . 
[0059] The current value showing a black signal is passed to the source signal line 100. At this time, the same 
current value flows also to the drain of a transistor 98, the electrical-potential-difference detection means 91 
detects the potential difference of a contact 99 and EL power-source line 96, that detection result is inputted into 
the electrical-potential-difference generating means 92, and the electrical -potential-difference value corresponding 
to the voltage source 18 of drawing 2 is changed. An electrical-potential-difference impression period and a current 
period are controlled by the selector 93. 

[0060] Since the electrical potential difference of a black display can be made to always impress by this approach 
even if the current pair voltage characteristic of a drive transistor differs in lot-to-lot, it is possible to prevent the 
black float by creation dispersion of a transistor. 

[0061] In addition, the electrical potential difference at that time is detectable with the electrical-potential- 
difference detection means 91 by passing the current value corresponding to various gradation to the source signal 
line 100, and since it is possible to be impressed by the source signal line using the electrical-potential-difference 
generating means 92 and a selector 93, also when impressing the electrical potential difference corresponding to the 
gradation which generally exists, it can be adapted [ this invention / this invention is not necessarily limited only at 
the time of black signal impression, and ]. 

[0062] (Gestalt 6 of operation) The current value change of a source signal becomes early, so that the current value 
after change becomes large. As shown in drawing 6 (c), when changing from a current 11 to 12 or 13, change to 13 
with a large current value can change in a short time. This is because the high current field which can pour many 
charges can change from changing a current value early by a current source 125 drawing out the charge of the 
stray capacity 123 of a source signal line, or accumulating. 
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[0063] Then, if many currents are passed, a 10 or less times [ of the predetermined current value over display 
gradation ] current value will be passed 3 or more times using wave-like build up time becoming short from the start 
of the 1 horizontal-scanning periods shown in drawing 12 to a certain period 133. A predetermined current value is 
passed in the subsequent period 135. Thereby, a standup can be conventionally carried out early like 132 
(continuous line) to the current value having changed like 131 (dotted line). By this, write-in time amount was 
shortened, it became possible to shorten 1 horizontal-scanning period 134, and writing became possible in 230 
microseconds. Since a voltage source, the electrical-potential-difference generating section, and a selector become 
unnecessary unlike the gestalten 1-5 of operation, this approach can realize a source driver with a small circuit 
scale. 

[0064] At the time of a black display, if a current is doubled ten from 3, it is possible to carry out drawing speed 
early, but since brightness will become large if a current increases, a black float may be generated when a current 
value is increased 10 times. Moreover, since brightness becomes high when the source current value in the next 
scan period becomes small compared with the source current value in a last scan period, even if drawing speed 
becomes quick, there is a possibility that the problem to which contrast falls may crop up. 
[0065] Then, as shown in drawing 1 3 , the black signal electrical-potential-difference insertion period 144 is 
established like the gestalten 1-5 of operation at the beginning of 1 horizontal-scanning period, and the period 145 
which passes a 10 or less-time current Value 3 or more times, and the period 146 which passes the current value 
according to gradation are established after that. 

[0066] When a current value is small, when large and changing, as shown in 142 (continuous line), compared with the 
conventional standup 141 (dotted line), it can change with the period 145a which passes a 10 or less-time current 
value 3 or more times from from early. 

[0067] When a current value is large, since it can change with black signal electrical-potential-difference insertion 
periods 144 to a black condition in an instant (less than at least 4 microseconds) when small and changing, it 
becomes possible from from to make it change early also of falling. 

[0068] The circuitry for realizing such a wave is shown in drawing 7 . It can realize with the same configuration 
mostly with the gestalt 1 of operation, and a period with a times [ 10 or less times of a predetermined current ] of 3 
or more times and the period which passes a predetermined current value can be made from changing the output of 
the gradation data detection means 52 in a horizontal scanning period. Thereby, 1 horizontal-scanning period 
became possible [ scanning in 150 microseconds ]. 

[0069] (Gestalt 7 of operation) According to the gestalt 6 of operation, when the number of scanning lines was 220 
displays, actuation of frame frequency was attained by 30Hz. Thereby, little display of a flicker was attained. 
However, when making it apply to that whose frame frequency is 60Hz like television, the brightness increase at the 
time of the black display by write-in lack and the brightness fall at the time of a white display occur. 
[0070] Furthermore, how to show write-in time amount in drawing 14 and drawing 15 as an approach for carrying out 
early was considered. As shown in drawing 15 , the electrical-potential-difference value according to gradation is 
impressed to a source signal line at the beginning of 1 horizontal-scanning period (gradation display 114 according to 
an electrical-potential-difference value). Since the rate of the electrical-potential-difference change at this time is 
decided by the time constant it is decided from stray capacity that will be wiring resistance of a source signal line, it 
is 2 or less microseconds, in the pixel configuration of drawing 2 , when it was going to pass the current to EL 
element 16 as it is and the gate voltage of transistor 17a or 17e and the relation of a drain current change for every 
pixel, a current value is the same as variation — it ****** and display unevenness occurs because the brightness 
of EL element 16 changes. Then, by passing the current according to a current value to a source signal line at the 
remaining periods 115, the gate voltage of transistor 17a or 17e is changed so that a predetermined drain current 
may flow. Thereby, dispersion in the current potential property of a transistor is amended, and a display without 
display unevenness is realized. 

[0071] The current source 53 for source signals and a voltage source 104 are controlled by the gradation data 
detection means 52 which the circuitry at this time is drawing 14 , and was established for every source signal line, 
and the amount of currents or an electrical-potential-difference value is changed for every gradation with it 
Thereby, an electrical potential difference and a Current value can be changed for every display gradation in the 
period of 1 1 4 and 1 1 5, and it can carry out adjustable [ of the die length of a period 114 and a period 115] within 
the horizontal scanning period 113 further by controlling a change means 106 to decide which shall be connected 
with a source signal line between the current source 53 for source signals, and a voltage source 104 by the 
electrical-potential-difference impression period control section 51 controlled by the Horizontal Synchronizing 
signal. 

[0072] Since the amount from which a current changes in the period which performs a gradation display according 
to a current also in write-in time amount is within the limits of dispersion in the current potential property of a 
transistor at most, it can be managed in about 50 microseconds. 

[0073] That there should just be at most 3 microseconds, since current write-in time amount was managed in about 
20 microseconds, when the number of scanning lines is 220, the drive by 60Hz is possible for an electrical- 
potential-difference impression period, and it has realized the flicker loess drive. 

[0074] Therefore, when a margin is taken into consideration, it is desirable to make an electrical-potential- 
difference impression period into 50% or less of 1 horizontal-scanning period 1% or more with frame frequency. 
[0075] (Gestalt 8 of operation) Drawing 1 6 shows the source driver section output stage by this invention. 263 is a 
digital analog converter which changes the video signal of X bit into an analog signal, and 264 is a reference 
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electrical-potentral-difference line which determines the maximum of an analog voltage output. It is the description 
to have enabled it to change the electrical-potential-difference value impressed to the reference electrical- 
potential-difference line 264 by choosing two or more one electrical-potential-difference values generated by the 
reference electrical-potential-difference generation section 261 in this invention according to a clock and Horizontal 
Synchronizing signal 267 by the selection section 262. 

[0076] A timing chart in case an input video signal is 8 bits is shown in drawing 17 . What is necessary is, as for the 
electrical potential difference V2 in drawing 1 7 . just to impress an electrical potential difference with a times [ 10 or 
less times of V1 ] of 3 or more times, supposing the electrical-potential-difference value of the source signal line 
265 corresponding to the needed maximum brightness is VI. moreover, the period which impresses V2 to a 
reference electrical potential difference — 5 minutes in a horizontal scanning period — there should just be 1/2 or 
less [ 1 or more ]. Moreover, when this source signal-line electrical potential difference performs a gradation 
expression, it is still shorter, and what is necessary is just 5 or less microseconds more than per microsecond. 
[0077] When input video-signal data are FF by actuation of this reference electrical potential difference, first, the 
electrical potential difference of V2 is outputted and, as for the output to a source signal line, outputs V1 by change 
of a reference electrical potential difference after that. When input data is 00, as for the output to a source signal 
line, the electrical potential difference of 0 is always impressed. Moreover, when a reference electrical-potential- 
difference value is V2 in a value in the meantime, a 10 or less times [ of predetermined output voltage ] electrical 
potential difference is outputted 3 or more times, and a predetermined electrical-potential-difference value is 
outputted at the time of V1 . 

[0078] Thus, by controlling a source signal-line electrical potential difference, the wave provincial accent by the 
stray capacity of the source signal line 76 can be made small in the display of a configuration like drawing 61 , and if 
it is the panel of the magnitude which is 2 mold extent, the write-in time amount per line can be made to drive in 
about 150 microseconds. 

[0079] (Gestalt 9 of operation) Drawing 18 is drawing having shown the current source which performs the circuit 
for 1 pixel, source signal line, and gradation display in the gestalt of operation of the 9th of this invention. 
[0080] A timing chart is shown in drawing 19 . Gate signal line (1)12 will be in switch-on (since the transistor 17 of 
drawing 18 is a P channel transistor here, it is flowed with a low level) at a line selection period, and gate signal line 
(2) 13 are taken as switch-on at the time of a non-selection period. 

[0081] Thereby, the sum Iin of the current Ii on which a flow and transistor 17d flow Current !a and transistor 17i 
which become a circuit as shown in drawing 20 (a) equivalent by Transistors 17b, 17c, and 17j being in non-switch- 
on at a line selection period, flow from EL power-source line 15 through Transistors 17a and 17i to the source signal 
line 1 1, and flow transistor 17a flows to the source signal line 11. Moreover, a charge is accumulated in storage 
capacitance 14 so that it may become the gate voltage from which the sum of a current value which flows to 
Transistors 17a and 17i serves as Iin. 

[0082] Since transistor 17d will be flowed through it and Transistors 1?b, 17c, and 17j will be in non-switch-on 
conversely to a non-selection period, it becomes an equal circuit like drawing 20 (b), and a current flows from EL 
power-source line 15 through transistor 17a to EL element 16. The amount of currents is decided with the amount 
of charges stored in storage capacitance 14, and the current corresponding to the charge held in the selection 
period flows. That is, to transistor 1 7a, Current la flows at a non-seiection period, and Current la flows also to EL 
element 16. 

[0083] Since the current which flows to an EL element serves as la to current Iin=Ia+H passed to a source signal 
line, the current value passed to a source signal line, without changing the brightness of an EL element can be made 
to increase by adjusting a current value li, and the current value which flows to a source signal line by short time 
amount compared with the former because the charge and discharge of the charge of the stray capacity 20 which 
exists in the source signal line 1 1 become early turns into a predetermined value. 

[0084] Here, the channel width of Transistors 17a and 17i and channel length can adjust the relation of Currents la 
and Ii. The current value of the current source 10 which decides the current passed to the channel size and the 
source signal line 1 1 of two transistors to be drawing 21 , and the relation of the current value which flows to EL 
element 16 are shown. 

[0085] When channel size of transistor 17i is made the same as transistor 17a, the current which flows to EL 
element 16 serves as half [ of the current which flows to the source signal line 11]. The current which flows to a 
source signal line flows to the transistor of both 17a and 17i, as shown in drawing 20 (a). If dispersion by the film 
production process is disregarded, the current characteristic between gate voltage pair source drains of two 
transistors is the same, and since the same electrical potential difference is built over the gate, to each transistor, a 
current flows equally. Since the current which flows to an EL element is only a current which passes along 
transistor 17a of these, it serves as half [ of the current which flows to the source signal line 11]. 
[0086] If the property of the current between gate voltage pair source drains will change, channel width will be made 
large, if the channel width of transistor 17i and channel length are changed, or channel length is shortened, since a 
current will become easy to flow to transistor 17i, the rate of a current of flowing to EL element 1 6 to the current 
which flows to the source signal line 1 1 can be made small. When channel width is increased to drawing 21 9 times 
as an example compared with transistor 17a, the case where increased channel width 3 times and channel length is 
set to 1/3 is shown. The current to which ail flow to EL element 16 to the current which flows to the source signal 
line 11 drops to 1/10. 

[0087] Since it is t=C-V/I when the time amount t which current value change of a source signal line takes sets to I 
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the current which flows the electrical potential difference of C and a source signal line to V and a source signal line 
in the magnitude of stray capacity, that a current value can be enlarged 10 times shows that time amount which 
current value change takes is short made to about 1/10. It is possible to make it by this, drive with the frame 
frequency of 60Hz, when the number of scanning lines is 220. 

[0088] (Gestalt 10 of operation) Although time amount until it changes to a predetermined current by doubling the 
current value passed to a source signal line ten in the gestalt 9 of operation was shortened Although about dozens 
of nAs flow by leak of the transistor which constitutes the leakage current and the current source of a transistor in 
fact although it is a current 0 ideally at the time of a black display In order to prevent a black float the smaller one 
of a current value is good, and by the approach of carrying out a change rate early by enlarging a current value, it is 
easy to cause the fall of contrast. 

[0089] Then, as shown in drawing 22 , form the power-source change means 19 in the source signal line 1 1, it is 
made to impress the output of a current source 10 or a voltage source 18 to a source signal line, and a voltage 
source 18 impresses a source signal-line electrical potential difference from which the current which flows 
transistor 17a becomes dozens nA extent The power-source change means 19 chooses a voltage source 18 1 or 
more microseconds [ about 5 ] at the beginning of a horizontal scanning period, and the remaining periods choose a 
current source 10. As shown in drawing 3 (a), a discharge electrical-potential-difference impression period and a 
video-signal current impression period exist in the source signal line 11, and the electrical-potential-difference 
value as which a source signal line surely expresses a black display is impressed at the beginning of a horizontal 
scanning period. It becomes possible to abolish the phenomenon of fine-switching on the light by this actuation at 
the time of a black display. 

[0090] The gradation change takes time amount most from on the other hand it being easy to carry out so that the 
current value which flows at a current impression period is large about each gradation other than black is the 
gradation on one of the black, the time amount t which current change takes this — t=valve flow coefficient/I (the 
stray capacity which exists in C:source signal line — ) V: A source signal-line electrical potential difference, I : It is 
expressed with the current which flows to a source signal line. Since C bases on gradation and is fixed, V decided by 
magnitude of an indicating equipment becomes so large that it becomes a black signal when a P channel transistor 
is used and it becomes so small that I becomes a black signal further, it is to take the time amount which current 
change takes, so that black gradation is approached. Here, suppose that every one gradation value is enlarged as 
gradation 1 and following brightness become high about gradation with high brightness at gradation 0 and a degree in 
the gradation which shows black for explanation. 

[0091] As shown in drawing 3 , when a black electrical potential difference is impressed at the beginning of a 
horizontal scanning period, it is not concerned with the video signal displayed in front Rhine, but the period of 
gradation 0 always exists, and predetermined gradation can be displayed if it can change to the current value which 
shows predetermined gradation within the same horizontal scanning period. 

[0092] It is the case of gradation 1 display that change takes time amount most, and all gradation can be displayed if 
it can change from gradation 0 to gradation 1 within 1 horizontal-scanning period. 

[0093] the case of the pixel configuration which is shown in (a) and drawing 22 in the pixel configuration shown in 
drawing 23 at drawing 2 — (b) (transistor 17a from which the current value which flows the source signal line 11 to 
the current value which flows EL element 16 becomes 10 times — ) the combination of 17i — having carried out — 
when making a horizontal scanning period into 75 microseconds, displaying gradation 1 and changing the capacity of 
a source signal line, it is drawing having shown which the current which flows EL element 16 could pass to a 
predetermined current 100% of case, it is shown that it has changed to the predetermined current value, in the case 
of not more than it it is shown that the time amount which change takes is later than 75 microseconds, and it is 
shown that a predetermined gradation display cannot be performed. 

[0094] What is necessary is just 100% or less 90% or more practically from the ability of a gap of about 10% not to be 
checked by the eye to a predetermined current value (brightness). Although 2pF or less of source signal-line 
capacity permissible on this condition operates with the pixel configuration of drawing 2 , they can operate by 27pF 
or less with the pixel configuration shown in drawing 22 . If it is the indicating equipment of 2 mold extent the 
capacity which is parasitic on a source signal line can be driven with the frame frequency of 65Hz or less including 
the output stage of a driver IC by using the gestalt 10 of this operation which is about 15 to 20pF and increased the 
current value of a source signal line 10 times, and little display of a flicker is possible for it. Moreover, it is applicable 
to television etc. 

[0095] The capacity which is parasitic on the source signal line 1 1 changes with the magnitude of a display. It will be 
set to about 50pF if it is made 15 molds. In this case, though written in by increasing a source signal-line current 10 
times of EL current since it wrote in only about 70%, when the number of scan lines was equal, it turned out that 
60Hz drive is attained by making the ratio of channel size increase by 15 times. 

[0096] Thus, according to the gestalt 10 of this invention, it becomes possible by changing the channel area size of 
the drive transistors 17a and 17i with the magnitude of an indicating equipment to write in a predetermined current 
value within a predetermined horizontal scanning period. 

[0097] (Gestalt 1 1 of operation) In the gestalt 10 of operation, when the horizontal scanning period had turned into a 
black signal electrical-potential-difference impression period and a period which passes a current value several 
times the current value of predetermined, even if the capacity of a source signal line was 20pF, it realized driving by 
60Hz. 

[0098] Since the current values which flow to EL element 16 to black electrical-potential-drfference impression 
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differ, and many currents flow by dispersion within the panel of the gate threshold voltage of the transistors 17a and 
17i of drawing 22 when threshold voltage is low, the problem that black floats occurs. 

[0099] Although what is necessary is just to impress a black electrical potential difference more highly so that it 
may become the brightness used as a black display even if it uses the transistor to which most currents flow in 
consideration of dispersion in the gate threshold voltage of the transistor within a panel in order to solve this 
problem, in the pixel using the transistor to which most currents flow in this case, the amount of current value 
changes from gradation 0 to gradation 1 becomes large, and the time amount which change to a predetermined 
current value takes becomes long. As the result, when for example, a black electrical potential difference is made 
into 0.5V height, the source signal-line capacity value permitted although it can write in in 75 microseconds of 
horizontal scanning periods is set to about 2pF to the change to gradation 1 from gradation 0. 

[0100] Like the gestalt 10 of operation, although the ratio of the channel area size of Transistors 17a and 17i could 
be changed, with the gestalt 1 1 of this operation, it considered enlarging capacity value permitted by making the 
current value of gradation other than gradation 0 increase. The current source which supplies the current value 
corresponding to each gradation is prepared, and the current source [ two or more (alpha individual) ] which passes 
a still bigger current is prepared. The case where alpha is 4 is shown and not the current source 1 but the current 
source 5 is used to gradation 1 using a current source 0 to gradation 0 like before in drawing 22 . A current source 
(i+4) is used for gradation 2 to Gradation i in order of a current source 6 and the following. 

[0101] Since the current which flows to a source signal line increases by this at the time of each gradation display, 
a current value change becomes early. When a current source 1 is used for drawing 24 to gradation 1 and (a) and a 
current source 5 are used, it is shown whether a predetermined current value can be written on in 75 microseconds 
to the source signal-line capacity of (b). Although a gradation expression was not completed unless it was 2pF or 
less in the gestalt 10 of operation, in the gestalt 1 1 of this operation, it can write in to 20pF or less. 
[0102] Moreover, even when not using together with an electrical-potential-difference impression period, this 
technique is written in from the current value of each gradation increasing, and can perform compaction of time 
amount. 

[0103] In addition, in the number of current sources, it is not necessarily called the number of gradation +alpha 
individual need, and there may not be a current source of alpha individual which does not have the need in a 
gradation display. In the gestalt 1 1 of the above-mentioned implementation, four power sources of a current source 
1 to the current source 4 are not required configuration business. 

[0104] (Gestalt 12 of operation) When a current value performs a gradation display, as an approach of passing the 
current value corresponding to each gradation to a source signal line, the current source which passes the current 
corresponding to each gradation is prepared several gradation minutes at least, and there is the approach of 
choosing and outputting one according to input data. 

[0105] By this approach, if the number of gradation increases, the number of required current sources will also 
increase and the area of a source driver will increase. 

[0106] In Gradation k, a current value is Ik, in Gradation L, a current value is IL, and supposing it is IL=Ikx2, two 
current sources whose output current values are Ik and IL conventionally are required. 

[0107] If a transistor 17 is formed to 1 pixel like drawing 18 and the ratio of the channel area size of the transistor 
of 17a and 17i will be changed, the current value which flows to EL element 16 to the source signaHine 1 1 same 
current will change, and it will become relation as shown in drawing 21 . 

[0108] Paying attention to transistor 17j when [ here / the channel size of Transistors 17a and 17i ] the same, in 
the case of Gradation L, it is always made into non-switch-on, and supposing it performs the same actuation as 
gate signal line (1) 12, since it is as the same as there is no transistor of 17i at the time of a gradation L display, in 
the case of Gradation k, the current which flowed to the source signal line 1 1 will flow to EL element 16 as it is. The 
source signaHine current value at this time is IL 

[0109] On the other hand, at the time of a gradation k display, the current which flows EL element 16 serves as half 
to the current value which flows to the source signal line 11. Therefore, in order to pass the current Ik required for 
EL element 16, the amount of currents of Ikx2 is needed for a source signal line. 

[01 10] If this approach is used, since it is IL=Ikx2 and the same current value IL can be used with Gradation k and 
Gradation L, it is possible to reduce the number of required current sources. Gradation 0-P operates transistor 17j, 
and with P+1 or more gradation, by always making it non-switch-on, as the flowing current shows the source signal 
line 1 1 to each gradation as the continuous line (252, 253, 254) of drawing 25 , it changes. It is possible to become 
possible to become the same current value to two gradation, and to reduce the number of required current sources, 
and to make the chip area of a source driver small at more than current value Ip+1. 

[01 1 1] Moreover, since the minimum value of a current value which flows to the source signal line 1 1 compared with 
the conventional example (dotted line 251 of drawing 25 ) becomes large, effect of the wave provincial accent by the 
stray capacity which is parasitic on the source signal line 1 1 can be made small, and it can write in in a shorter 
horizontal scanning period. 

[01 12] In the gradation which can fully write in compared with a low brightness field even if it compares, when 
writing in by increasing a source signal-line current several times in all gradation, as carried out with the gestalt 10 
of operation If it is a larger current value than the time of gradation 1 display even if it reduces the scale factor to 
EL current of the current passed to a source signal line, write-in time amount does not run short and it can write in 
in the same horizontal scanning period. There is an advantage that a low-power drive is possible, by lowering rather 
the current value passed to the source signal line 11. 
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[01 13] Although the example which made the same channel size of Transistors 17a and 17i, and doubled the current 
value explained in the above explanation, a scale factor is adjusted 3 times, 10 times, etc., and the same 
effectiveness is acquired by changing so that two gradation may enter to the same source current value with the 
relation of the current value which flows to gradation and a source signal line like the continuous lines 252 and 254 
of drawing 25 . It is so desirable that the inclination of the dotted line shown in the conventional example is large to 
enlarge a scale factor. Moreover, when an inclination is large, from the gradation 0 to the gradation P may be used 
for making 4 times and from the gradation P+1 to Q into 1 time with twice and Q+1 or more gradation etc. combining 
two or more two or more scale factors. 

[01 14] In order to perform such actuation, it is necessary to transistor 17j of conventional drawing 18 to carry out 
at least two different actuation according to input gradation. Therefore, like drawing 26 , the scale-factor 
modification means 343 is established, the output gate signal line (1) 345, and AND are taken, and it inputs into the 
gate of transistor 17j. It is possible to pass the current value of a scale factor which transistor 17j will always be in 
non switch-on in P+1 or more gradation with outputting high level below with the gradation P since transistor 17j of 
the scale-factor modification means 343 is a P channel in this drawing 26 , and outputting a low level in P+1 or more 
gradation, serves as a source signal-line current = EL element current, and is different with below the gradation P 
with the ratio of the channel size of Transistors 17j and 17a. 

[01 15] The current passed to the source signal line 1 1 passes a predetermined current, when one is chosen with 
the current change means 342 with the input video signal 341 among two or more current sources 344 and the 
power-source change means 19 chooses a current source. In this drawing 26 , in order to prevent a black float at 
the time of gradation 0 display, it is considering as the configuration which used the voltage source 18, but since the 
effectiveness of this invention with a voltage source 18 of it not being concerned nothing but reducing the number 
of current sources 344 is not influenced, you may not be. 

[0116] (Gestalt 13 of operation) When impressing the electrical potential difference which expresses black at the 
beginning of a horizontal scanning period to a source signal line in the display device which performs a black display 
when a current value is the lowest, and preventing the black float by the brightness rise at the time of a black 
display, it is checking whether it being able to change from a black condition to a predetermined current value within 
a horizontal scanning period, and can judge whether write-in lack has taken place. 

[01 17] The relation of the time amount taken for drawing 27 to change to the current which flows at a source signal 
line in the case of the value of a certain source signal-line capacity, and its current value to the source signal line in 
a black signal condition is shown. The time amount which change takes becomes long, so that a source current 
value is small. Since the time amount which change takes is expressed with t=valve flow coefficient/I in t and 
source signal-line capacity when C and a source current value are set to I and this sets a source signal level to V, 
when I is small, it is because t becomes large. Furthermore, a source signal level falls as the source signal current 
becomes large, when drive transistor 17a is a P channel transistor, as shown in drawing 2 . A fall rate is decided by 
the gate voltage of transistor 17a, and relation of the current between source drains. Thereby, if Current I becomes 
small, since an electrical potential difference V becomes large, time amount required to change to a predetermined 
current will become long quickly compared with the rate of current reduction. Therefore, a curve like drawing 27 will 
be drawn. 

[01 18] When three currents which are different in drawing 28 are passed to a source signal line, the temporal 
response of the rate to a predetermined current is shown. Supposing there is relation called IKI2<I3 in three 
currents II, 12, and 13 here, after time amount tl, it will change to about 80% by 11 88% 95% by 13 12. 
[01 1 9] It is shown to what percent of the predetermined current values it has changed to drawing 29 to each source 
current markup force after 65 microseconds (source signal-line capacity is 40pF). It turns out that a write-in rate 
increases exponentially. 

[0120] If EL current (output current) is measured in such a condition, using 1 horizontal-scanning period as 65 
microseconds It does not become proportionality to a source signal-line current (input current) like drawing 30 . 
When the rate that the output current becomes smaller than a predetermined value as for low current increases and 
gradation is set up at equal intervals to an input current, variation becomes large as the brightness (it is proportional 
to the output current) obtained changes gently in the gradation near black as the gamma correction started, and it 
becomes white. 

[0121] Thus, in no gradation, it is necessary to write in so that it may write in predetermined brightness, it is not 
necessary to prepare time amount, and since brightness increases exponentially gently like drawing 30 when the 
current values of each gradation are regular intervals, when lamp display of the whole floor tone is carried out, the 
gamma curve to which input signal on-the-strength pair brightness is proportional to the 2.2nd power can be 
approached, and display grace can be raised. 

[0122] Drawing 31 shows the configuration of the gate driver which prepared the function for changing write-in time 
amount When the gate enabling pulse generation section 412 is formed and an enabling pulse is outputted, the 
transistors 17c and 17g (transistor on the path of a source signal line and a drive transistor) of the gate signal line 
(1) shown in drawing 2 can shorten write-in time amount by considering as non-switch-on in all lines. The approach 
of changing frame frequency besides this approach, establishing a blanking period for every frame, and adjusting 
write-in time amount may be used. 

[0123] Television using the gestalt of operation of this invention is shown in drawing 10 . It has the function to 
adjust a gamma property by changing the gate enabling pulse generation section 412 of drawing 31 with an 
adjustment device 42, and changing enabling pulse width. 
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[0124] Moreover, the external change means 413 is established, and as the pulse width of a gate enabling pulse is 
made to change by change, a gamma curvilinear adjustment function may be prepared. 

[0125] (Gestalt 14 of operation) If enabling pulse width is enlarged by drawing 31 . write-in time amount will become 
short and the current value written in will become small to a predetermined current value. For example, in drawing 
28 , about a current value 13, if the "on" period of a sink and a gate signal line (1) is set to t2, it will become a 
source signal line with 50% to a predetermined current value, and brightness is reduced by half. On the contrary, 
time amount which enlarges a source signal-line current and change takes to the current which flows to a display 
device by making into non-switch-on the transistor connected [ as opposed to / beforehand / predetermined 
brightness ] to the source signal line in the current value by the time amount to which the sink and the source 
signal line reached predetermined brightness from the black condition in the large value at the source signal line was 
able to be carried out early. 

[0126] (Gestalt 15 of operation) As an approach of enlarging the amount of currents which flows to a source signal 
line compared with the amount of currents which flows to an EL element, a 1 -pixel configuration like drawing 32 can 
be considered. 

[0127] A different point from old invention does not make the current Ie passed corresponding to display gradation 
several times (about 3 to 20 times), but the value of the minimum current value is made into about several times 
over the past, and gradation increment is considering as the same augend as usual henceforth. That is, the current 
Is which flows to a source signal line becomes the sum of the Current Ie and the bias current lb corresponding to 
display gradation. A bias current lb takes a 20 or less times [ of the minimum value of Current Ie ] value 3 or more 
times here. 

[0128] With this configuration, the number of the transistors per pixel is four, and it is advantageous at the point to 
which a source signal-line current value can be made to increase, without making the number of transistors increase 
unlike the gestalt of other invention. 

[0129] The actuation in the pixel configuration of the gestalt 15 of this operation is explained using drawing 32 and 
drawing 33 . When writing a signal in a pixel from a source signal line, as shown in drawing 33 (a), gate signal line (1) 
422 make a transistor switch-on, and in order that the bias control line 428 may make a transistor non-switch-on, 
to transistor 421for drive a, the current of the same Ie+Ib as the amount of currents which flows to the source 
signal line 420 flows. 

[0130] In the period which makes EL element 16 emit light, as shown in drawing 33 (b). Transistors 421b, 421c, and 
42 If operate. 

[0131] As the timing chart of drawing 34 shows the period of (a) and (b) in drawing 33 , when it sees by the pixel of 
a certain line, the period of (a) is a period of 1/(scan line count) following among one frame, and the periods of (b) 
are the remaining periods. For every line, the period of (a) is arranged so that it may not lap within a frame. 
[0132] In the period of (b) in drawing 33 , the current which flows drive transistor 421a is Ie+Ib corresponding to the 
charge memorized with storage capacitance 426 in the period of (a). Among those, supposing the current value of a 
current source 429 is a bias current lb, Current Ie will flow to EL element 427, and it will become possible at it to 
pass the current according to gradation to an EL element. 

[0133] At the time when the current value which flows to a source signal line is the smallest, it is the case where 
Current Ie is the minimum value, and that what is necessary is just to set a value to the extent that a current value 
can change to a predetermined current enough between periods (a) at this time to a bias current lb, if source 
signal-line capacity is about 20pF, and there are about 10 times from 8 of the minimum value of Current Ie, it can 
operate. Thereby, the drive of 1 horizontal-scanning period is attained in 75 microseconds. 

[01 34] With the configuration of drawing 32 , when EL elements 427 are organic electroluminescence devices since 
a reverse current (reverse bias current) lb flows according to a current source 429 to EL element 427 as the 
current of a source signal line is shown in drawing 33 (a), in case it is crowded for a pixel, it becomes possible like 
[ at the time of impressing reverse voltage ] to make late electrochemical degradation by the oxidation reduction 
reaction of an organic molecule etc. The energy diagram of the three-layer mold organic light emitting device which 
becomes drawing 35 from an anode plate / electron hole transportation layer / luminous layer / electron transport 
layer / cathode is shown. The behavior of the positive/negative carrier at the time of luminescence is expressed 
with drawing 35 (a). An electron hole is also injected into the electron hole transportation layer 453 from an anode 
plate 454 at the same time an electron is injected into an electron transport layer 451 from cathode 450. The 
poured-in electron and an electron hole are moved to a counter electrode by impression electric field. In that case, 
into an organic layer, a trap is carried out or a carrier is accumulated by the difference of the energy level in a 
luminous layer interface like 455. 

[0135] If space charge is accumulated into an organic layer (an electron transport layer 451, a luminous layer 452, 
electron hole transportation layer 453), causing the fall of brightness and the rise of the driver voltage at the time of 
a constant current drive by deterioration of membraneous quality is known for the radical anion molecule or radical 
cation molecule with which it was oxidized or returned and the molecule was generated being unstable 
(AppliedPhysics Letters, Vol.69, No.15, P.21 60-21 62, 1996). In order to prevent this, device structure is changed or 
reverse voltage is impressed. 

[0136] Since a reverse current is impressed in a period (b), the electron and electron hole which were poured in are 
drawn out to cathode and an anode plate, respectively. Thereby, the space charge formation in an organic layer is 
canceled, and it becomes possible to lengthen a life by suppressing electrochemical degradation of a molecule. 
[0137] In addition, also in the multilayer mold component more than a four-layer mold, and the component below a 
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two-layer mold, although drawing 35 explained the three-layer mold component, since it is the same, it becomes 
possible [ it not being based on the number of layers, but lengthening a life according to the gestalt 15 of this 
operation ] for electrochemical degradation of the organic film to take place by the electron and electron hole which 
were poured in from the electrode. Since electrochemical degradation of a molecule is similarly produced in the 
component which mixed two or more ingredients with one layer, it is effective. 

[0138] Even if the description in this invention gives the function to pass the bias current for preventing the wave 
provincial accent by the stray capacity which gives the function which prevents degradation of an organic molecule 
in this way, and is parasitic on a source signal line, it is being able to display, without making a transistor count 
required for each pixel increase compared with the configuration shown in drawing 2 . That is, since that it is not 
necessary to increase the number of the transistors for passing a reverse current does not need to lower the 
numerical aperture of each pixel of a display, it serves as an advantage. 

[0139] In addition, gate signal line (1) 422 and the bias control line 428 also have the advantage that it is not 
necessary to increase the function of a gate driver for reverse current impression that what is necessary is just to 
make it operate by gate signal line (1)12 and gate signal line (2) 13, and identity operation of drawing 2 , 
respectively. 

[0140] (Gestalt 16 of operation) Drawing 36 shows the gestalt of operation of the 16th of this invention. The ratio of 
a current which flows the current which flows from transistor 461for drive a by the ratio of the resistance of a sink, 
a load, and an EL element to the EL element to the current which flows to transistor 461a for a drive can be 
changed to EL element 467 and a load 468. 

[0141] Moreover, the ratio of a current which flows to an EL element may be changed by changing the electrical 
potential difference of gate signal line (3) 464, and changing the resistance of transistor 46 1e. 

[0142] For example, the current value which flows to an EL element to the current value which flows to the source 
signal line 460 by setting the ratio of resistance as a certain value for a load 468 as a load of diode characteristics 
can be changed like EL element 467. for example, 10 times of the current whose ratio of resistance of a load 468 
and resistance of EL element 467 is 1 to 9 and on which a source signal-line current will flow an EL element if it 
becomes — being needed . As drawing 23 (b) showed, even if there is about 25pF of source signal lines from 20 by 
this compared with the former, the display of 1 horizontal-scanning period is attained in 75 microseconds. 
[0143] Moreover, if it changes as the current value of a source signal line shows by 491 of drawing 38 to gradation 
when a load 468 is used as the load of resistance so that it may have a current potential property as shown in 
drawing 37 , the current which flows to an EL element will increase, as shown in 492 of drawing 38 to gradation. 
Since the electrical potential difference concerning a load 468 and EL element 467 is equal, the current value of an 
EL element is determined by the ratio of a current to the same electrical potential difference and the resistance of 
an EL element changes with current values (gradation), an EL element serves as a nonlinear property as shown by 
492 of drawing 38 . As gradation, it becomes a form near a gamma curve by using the field below N of drawing 38 , 
and a gamma correction is possible. Thereby, the minimum unit width of face of a current source has constraint, and 
even when brightness change cannot be made small to the gradation of a black field, the gradation pair brightness 
property of having met the gamma curve can be acquired. 

[0144] In addition, although it is possible to control the period when a current flows for an EL element and a load by 
drawing 36 according to an individual, you may make it control identically like drawing 39 . 

[0145] Drawing 40 is a pixel configuration at the time of enabling it to change the value of a load 468 with the 
external adjustment device 501. Since the ratio of resistance with EL element 467 changes by changing the value of 
a load 468, accommodation of brightness is attained. Moreover, when a load 468 is a load of resistance, since the 
gradation property curve to the EL element of drawing 38 changes, gamma adjustment, contrast adjustment, etc. are 
possible. 

[0146] The external adjustment device 501 can prepare the function which installs outside in the form of the carbon 
button for a setup of an indicating equipment etc., and can be adjusted to television of drawing 10 , the Personal 
Digital Assistant of drawing 8 , the video camera of drawing 41 , the digital camera of drawing 42 , etc. at a user. Of 
course, a user sends as a command and may enable it to adjust according to the screen displayed. The control 
carbon button 518 of drawing 41 and the carbon button 525 of drawing 42 are used for an external adjustment 
device. 

[0147] (Gestalt 17 of operation) Drawing 1 is drawing having shown the pixel configuration of the display by the 
gestalt of operation of the 17th of this invention. Compared with the pixel configuration of drawing 2 . it differs in 
the gestalt 1 of operation at the point which added the transistor 538 and the electrical-potential-difference charge 
line 537. 

[0148] In order to change the current value which flows to transistor 17a for a drive with the configuration of 
drawing 2 , it is necessary to change the gate potential of transistor 1 7a for a drive from the source signal line 1 1 or 
EL power-source line 15 by accumulating a charge in the both ends of storage capacitance 14. Since the current 
which flows from the luminous efficiency of the present EL element to a source signal line is below several microA, 
transistor 17a for a drive is in the high resistance condition. Therefore, supplying a charge required in order to 
change a source signal-line electrical potential difference through transistor 1 7a for a drive takes time amount 
[0149] Then, in order to change a charge from EL power-source line 531 to the source signal line 532, without 
letting transistor 539a for a drive pass Add a transistor 538 and the electrical-potential-difference charge line 537, 
and an electrical-potential-difference charge line is controlled about 7 microseconds from 3 microseconds at the 
beginning of a horizontal scanning period. The transistor 538 was made into the low resistance condition compared 
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with transistor 539a for a drive, and a comb and potential change were already conventionally made quick for supply 
of the charge from EL power-source line 531 to the source signal line 532. 

[0150] The applied-voltage wave of gate signal line (1) 534, gate signal line (2) 535, and the electrical-potential- 
difference charge line 537 was shown in drawing 43 . In addition, although a P type transistor explains in this 
explanation, the sense of a current is made into hard flow also with an N type transistor, supply voltage and ground 
potential are replaced in accordance with it, the sense of an EL element is reversed, and it becomes realizable by 
reversing the electrical potential difference supplied at drawing 43 . 

[0151] Gate signal line (1) By 534, when the transistors 539b and 539c for a drive are switch-on, the potential of 
the electrical-potential-difference charge line 537 is changed, and it is made to change with the charges to which 
the potential of a contact 530 is mainly supplied through a transistor 538. The gate voltage pair drain current 
characteristic of a transistor 538 is made to adjust the potential of the period 541 of the electrical-potential- 
difference charge line shown in drawing 43 that the current which flows to a transistor 538 should just be the range 
below 10 or more-nA ImicroA at this time. 

[0152] Although the die length of a period 541 depends a transistor 538 on the flowing current value, it is 7 
microseconds at the time of 10nA, and it may be [ a period ] short, and when ImicroA Flowing, there should just be 
about 3 microseconds, as a current value increases. 

[0153] By the above configuration, source signal-line capacity became able [ period ] to display predetermined 
gradation by 30pF, when a horizontal scanning period is 75 microseconds. 

[0154] (Gestalt 18 of operation) Drawing 44 shows the gestalt of operation of the 18th of this invention. It is the 
description to have formed the auxiliary capacity 550 in storage capacitance 556 and juxtaposition. In addition, the 
transistor 558 is connected to a serial at the auxiliary capacity 550. 

[0155] If the impedance of a capacitor sets a frequency to f and sets capacity to C. it is expressed with 1/(2pifC), 
and an impedance will become low, so that a frequency is high and capacity is large. Then, an impedance is lowered, 
from EL power-source line 551, it is [ a current ] sink-easy to the gate of transistor 559a for a drive, it is made 
[ storage capacitance is enlarged, ] it, and it could be made to make potential change easy. On the other hand, when 
auxiliary capacity is enlarged, there is a problem to which the time constant by the resistance of the appearance of 
the transistor for x (storage capacitance + source line capacity) drive by the time potential change of a source 
signal line finishes completely becomes large. 

[0156] Then, storage capacitance was not made to increase, but auxiliary capacity was prepared in juxtaposition at 
storage capacitance, and it starts, and as the transistor 558 was formed in auxiliary capacity and a serial and it 
could control by the capacity control line 557, only the falling period drove by the wave with a high frequency shown 
in drawing 45 , so that effectiveness might show up. 

[0157] It turned out that the time of 10 or less microseconds is the most effective 5 microseconds or more, and 
that a transistor 558 serves as an "on" period starts, and falling time amount is improved about 10 microseconds. 
Moreover, auxiliary capacity is effective so that it is large, but since there is also balance with pixel size, what is 
necessary is just about at most 4 times. 

[0158] (Gestalt 19 of operation) Drawing 46 is drawing having shown the circuitry for lowering the resistance 
between the source signal line 571 in a current mirror configuration, and EL power-source line 575. It is the 
description of invention of the 19th of this invention to have established the path which can pass a current to a 
source signal line to the pixel configuration of current KOPIA shown in drawing 57 to transistor (EL drive transistor) 
577c for a drive which passes a current to an EL element In the circuit of the conventional current mirror 
configuration, two source [ of the transistor for a drive ] or drain sides differ in that it is not connectable. 
[0159] Actuation is explained using drawing 46 and drawing 47 . The ratio of the channel width/channel length of 
two transistors 577a and 577c for a drive is set to X to 1 here. 

[0160] In the 1st period of drawing 47 , Transistors 577b, 577d, and 577e will be in switch-on ( drawing 48 (a)). Since 
the gate voltage of two transistors 577a and 577c for a drive is common, the ratio of a drain current which flows to 
each is set to X to 1. When a current required for EL element 576 is set to I, the source signal-line current value 
which needs to be passed at this period is I (X+1). 

[0161] Next, let un-flowing and transistor 577f be switch-on for transistor 577e in the 2nd period ( drawing 48 (b)). 
If the current passed to the source signal line 571 is set to XI, to transistor 577for drive a, the current of XI will flow 
like the 1st period, and the current of I will flow to transistor 577for drive c. 

[0162] If it enters at the next horizontal scanning period and becomes a non-choosing line, the 3rd period will come 
and it will become like drawing 48 (c). A current flows [ in the 1st and 2nd period ] through transistor 577c for a 
drive to EL element 576 with the charge stored in storage capacitance 578. the current which flows at this time is 
almost the same, if the thing to depend on the 2nd period and gate signal line and which it runs, and it comes out 
and a charge changes is disregarded. 

[0163] Compared with the pixel of the conventional current mirror structure, it becomes easy to carry out the 
charge and discharge of the charge of source signal-line capacity by the ability passing a big current compared with 
I and XI (conventional value) (X+1) in the 1st period. This effectiveness becomes remarkable when X is small, and in 
X= 1, a twice [ over the past ] as many current as this will be passed. Moreover, if the value in the former and the 
2nd period is set to R, in the 1st period, since R is connected to 2 juxtaposition and it is in sight, the resistance 
between EL power-source line 575 and the source signal line 571 can become R/2, it can depend and start to a 
time constant with stray capacity (or falling), and can shorten time amount to about one half. 

[0164] Since predetermined gradation can be written in within a horizontal scanning period by this even if it makes X 
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small compared with the conventional configuration, size of the transistor for a drive with the large size of a basis 
can be small carried out to even if compared with a switching transistor, and it is effective in gathering the 
numerical aperture which is a pixel. It is effective in the life of an EL element being extended by the increment in a 
numerical aperture, since the current density to each gradation falls. 

[0165] (Gestalt 20 of operation) Drawing 49 shows the gestalt of operation of the 20th of this invention. Differing 
from the configuration of drawing 18 is the point which made the gate signal line three. 

[0166] Each gate signal line is driven to the timing shown in drawing 50 . It is divided in a line selection period and a 
**** selection period, and a line selection period is further divided into the 1st period and 2nd period. 
[0167] In the 1st period, since the transistor connected with gate signal line (1) 592 and (3) 594 will be in switch-on, 
to the source signal line 591, a current flows through two transistors 597a and 597i for a drive from EL power- 
source line 595. the ratio of the channel width/channel length of two transistors 597a and 597i for a drive one 
pair (X-1) — carrying out (X being the two or more natural numbers) — since the current which flows to transistor 
597a for a drive is I, if the current of XI is passed to the source signal line 591. the current of I will flow to EL 
element 598 at a limping gait non-selection period. 

[0168] Here, change of the threshold voltage and mobility of the transistors 597a and 597i for a drive changes the 
ratio of a current which flows to each transistor. For example, it changes like 0.9 I pair (X-0.9) I. Thereby, the 
current which flows to EL element 598 also changes according to change of the current which flows to transistor 
597a for a drive. Therefore, dispersion in brightness occurs by dispersion in the current-voltage characteristic of 
the transistor for a drive of 597a and 597L 

[0169] Then, the 2nd period is established at a line selection period, and it is made not to pass a current to 
transistor 597i for a drive with the gestalt 20 of this operation, because transistor 597j impresses a non-flowing 
signal to gate signal line (3) 594 in the 2nd period. Furthermore, the current value I which flows when dispersion in a 
transistor is disregarded in the 1st period to the source signal line 591 is passed. Since the current of I flows in the 
2nd period by this even if only 0.91 flows to transistor 597a for a drive in the 1st period, it becomes possible not to 
be based on dispersion in the transistor for a drive, but to pass Current 1. Similarly the current which flows to EL 
element 598 is not depended on dispersion, but if the input source current is the same, the same current flows and 
dispersion in brightness can be reduced. Similarly, even if it 1.11 Flows to transistor 597a for a drive in the 1st 
period, it can adjust so that the current of I may be passed in the 2nd period. 

[0170] In order to pass the large current value of XI compared with the usual I in the 1st period, the resistance of 
the appearance of the transistor for a drive becomes small, and since the charge-and-discharge period which 
source signal-line capacity takes becomes short, electrical-potential-difference change of a source signal line also 
becomes quick. 

[0171] This approach makes the current passed to a source signal line by using at least two transistors for a drive 
increase, and has the advantage that brightness dispersion by dispersion in the current-voltage characteristic of 
two transistors for a drive can be reduced by making electrical-potential-difference change quick and establishing 
the 2nd period unlike a current mirror configuration. 

[0172] In order to manufacture EL display device of this invention, the array of TFT is first formed on a substrate at 
a desired configuration. And by the spatter, membranes are formed and patterning of the indium stannic acid ghost 
(ITO) which is a transparent electrode as a pixel electrode on the flattening film is carried out Then, the laminating 
of an organic electroluminescence layer, the electron injection electrode, etc. is carried out. 

[0173] In addition, metals, such as not only ITO but gold, a zinc oxide (ZnO) and an indium oxide-zinc oxide (In203- 
ZnO), and aluminum to which the film was produced by 100nm or less, and the permeability to the light became high, 
may be used as a transparent electrode. 

[0174] What is necessary is just to use the usual polycrystalline silicon TFT as TFT. TFT is prepared in the edge of 
each pixel and the magnitude is about 10-30 micrometers. In addition, the magnitude of a pixel is about 
20micrometerx20micrometer-300micrometerx300micrometer. 

[0175] The wiring electrode of TFT is prepared on a substrate. There is a function for a wiring electrode to have low 
resistance, to connect a hole impregnation electrode electrically, and to hold down resistance low, and generally, 
that wiring electrode is not restricted to this ingredient in this invention, although the thing containing any one sort 
of aluminum, aluminum and transition metals (however, Ti is removed), Ti, or the titanium nitride (TiN) or two sorts 
or more is used. What is necessary is just to usually set it to about 100-1000nm as thickness of the whole which 
combined the hole impregnation electrode and the wiring electrode of TFT used as the substrate of EL structure, 
although there is especially no limit. 

[0176] An insulating layer is prepared between the wiring electrode of TFT, and the organic layer of EL structure. 
Insulating layers may be any as long as the paint film of resin system ingredients, such as what formed inorganic 
system ingredients, such as silicon oxide of Si02 grade and silicon nitride, with a spatter or vacuum deposition, a 
silicon oxide layer which formed by SOG (spin-on glass), a photoresist, polyimide, and acrylic resin, etc. has 
insulation. Polyimide is desirable especially. Moreover, an insulating layer also plays the role of the anticorrosion and 
the waterproof film which protects a wiring electrode from moisture or corrosion. 

[0177] Thus, in the manufactured indicating equipment, the light generated from the organic layer is taken out from 
a transparent electrode and the substrate with which the transistor was produced outside. 

[0178] So, since an optical ejection area will become small if X is enlarged and the transistor size for a drive of 597i 
becomes large in order to gather drawing speed, in order to make luminescence reinforcement per pixel the same, it 
is necessary to make brightness increase. This means enlarging current density passed to an EL element The life of 
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an EL element will become short if current density increases. Therefore, in order to prolong a life, current density is 
decreased, that is, the size of a transistor needs to make it as small as possible. 

[0179] On the other hand, X will be made small, the current passed to a source signal line decreases, and it 
becomes easy to be influenced of stray capacity to make size of the transistor for a drive small. 

[0180] It considers as the approach of making only X small, without changing the current value passed to the source 
signal line 591. and there is a method of performing a brilliance control by changing the transistor 597d flow time 
amount connected to EL element 598. 

[0181] For example, when writing in by X= 3, there is the approach of taking out the same brightness with the 
transistor of X= 2. The explanation is described below. 

[0182] If the current passed to EL element 598 is set to I at the time of X= 3, since it is necessary to pass the 
current of I to transistor 597for drive a, the current of 21 flows to transistor 597for drive i, consequently a current 
required for the source signal line 591 is set to 31 in the 1st period, and is set to I in the 2nd period. 
[0183] if the same current is passed to the source signal line 591 in the 1st period when transistor size is made 
small as X= 2, in the 1st period, the current of every 1.51 will flow to the transistors 597a and 597i for a drive. In the 
2nd period, in order to pass the same current as the 1st period to transistor 597a for a drive, the current of 1.51 is 
passed to the source signal line 591. Consequently, the current of 1.51 flows to EL element 598. Although brightness 
becomes 1.5 times compared with the time of X= 3 now, it is making a transistor 597d "on" period into 1/1.5 
compared with drawing 50 , and it becomes possible to obtain the same brightness. 

[0184] If the ratio of (channel width)/(channel length) is made into 1: (Y-1) (Y<X) and the current value passed to a 
source signal line in the 1st period is generally made the same, [ of two transistors 597a and 597i for a drive ] The 
source signal-line current in the 2nd period can obtain the same brightness to different transistor size for a drive by 
making X/Y time flow and a transistor 597d "on" period into conventional Y/X. The wave is shown in drawing 51 . 
[0185] Consequently, since the current augend between gradation becomes large in the 2nd period at that it is hard 
coming to win popularity the effect of stray capacity since need current density becomes low by the increment in 
the luminescence area within each pixel since transistor size can be made small, and reinforcement's being carried 
out and the current passed to a source signal line in the 2nd period become large further, and coincidence, an 
advantage, like the large output margin of the current source created by the source driver can be taken is born. 
[0186] While making it change to source potential to which the current which passes transistor 597a for a drive to 
an EL element in the 1st period flows, in the 2nd period, source potential is changed by property dispersion of the 
transistor for a drive of 597a and 597L Therefore, since the 2nd period can change even if it is short compared with 
the 1st period, it should just have 5% - about 20% of die length of the 1st period. 

[0187] Although it is the relation between X and Y, and what is necessary is just Y<X, as Y becomes small, the 
current which flows to EL element 598 becomes larger (in order to flow X/Y times). Moreover, the electrical 
potential difference concerning EL element 598 also rises. Although the amount of currents which flows by 1 inter- 
frame is not changeful since the period which flows although the amount of currents increases X/Y time serves as 
Y/X, the part and power consumption to which an electrical potential difference rises increase. 
[0188] On the other hand, although it becomes the trade-off with power consumption and a life since a life will be 
further prolonged if a reverse bias electrical potential difference is impressed to EL element 598 when transistor 
597d is non-switch-on further, that there is an advantage to which a life extends, and since current density falls, as 
for Y, it is desirable that it is 1/5 or more [ of X ]. 

[0189] Since the difference of the current value between each gradation becomes large, the above invention has the 
advantage which can enlarge the allowed value of dispersion in the current source output corresponding to each 
gradation again. 

{01 90] Even if the capacity value which is parasitic on a source signal line by using the above invention is 25pF, a 
horizontal scanning period is able to write in in 65 microseconds, and little display of a flicker is possible. 
[0191] Drawing 8 attaches a demodulator, an antenna 181, and a carbon button 184 in the display 182 which used at 
least one gestalt among the gestaften of operation of this invention, and is taken as a case 183 being at a Personal 
Digital Assistant. Also in the low current consistency, since it was possible to pass a convention current value to a 
display device, the low power drive was attained. 

[0192] Drawing 10 attaches the video-signal input 46 and the video-signal processing circuit 44 in the display 41 
which used at least one gestalt among the gestagen of operation of this invention, and is taken as a case 47 being 
at television. 

[0193] Drawing 52 prepares a quantity of light accommodation function in the display which used at least one 
gestalt among the gestalten of this invention, and shows the example of installation at the time of using as lighting. 
In drawing 52 (a), two examples are shown, for example, as shown in 631, this display is installed in head lining etc., 
an adjustment device 634 is formed in a wall etc., and the function in which the quantity of light is adjusted is 
prepared. At this time, the brightness for every pixel may be changed with the value of the adjusted quantity of light, 
and you may make it change by adjusting the number of lighting and astigmatism LGT pixels, and these two 
combination is sufficient. 

[0194] It is difficult to form an about 100nm thin film to homogeneity at a large area, when the whole surface of a 
lighting system is formed as one display device using an organic light emitting device, for example, when a pinhole is 
formed or dispersion in thickness occurs at the time of vacuum deposition, the effect appears in all viewing areas. 
Since the part from which resistance differs occurs, unevenness tends to come especially out of formation of the 
section by breakaway of a pinhole and a cathode metal non-switching on the light Moreover, if the part which at 
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least one cathode and an anode plate touch occurs, the whole will serve as an astigmatism LGT. 
[0195] However, if the active-matrix structure by this invention is taken, the defect by film formation is only 
influenced [ 1 pixel / which the defect generated ] t when using as a lighting system, a remarkable brightness fall will 
not be generated, but it will become possible to raise the yield. 

[0196] In addition, the lighting system using the display of this invention may be installed like a curtain to an 
aperture 632 like 633. For example, a take-up motion is formed in the aperture 632 upper part, in taking in outdoor 
daylight from an aperture, it winds up in the upper part, and when protection from light is required, a display is rolled 
round and it pulls out from the section so that an aperture may be started. Furthermore, it is able to make it to use 
as lighting by switching on the light in order to raise the illuminance of rooms, such as night. For this reason, the 
substrate of an indicating equipment is realizable if formed with flexible ingredients, such as plastics. Moreover, it is 
realizable if the alloy of said ingredient and lithium uses further the aluminum used as an electrode, being 
magnesium, silver and those alloys alloys, and that permeability is low in the light also about a protection-from-light 
function. By thickening thickness of an electrode, permeability can be further made small. However, membrane 
formation time amount becomes long, and by the forming-membranes method by vacuum deposition, since it 
becomes easy to come out of the effect of the reverse spatter of the organic layer by spatter energy even when 
the damage by radiant heat occurs to an organic layer or it carries out by the spatter, it can do only to the 
thickness of about 400 to 500nm actually. Therefore, a protection-from-light function may be prepared in a 
substrate, an ingredient like a black matrix is formed in the reverse side of the optical ejection side of a display 
device, and there is a method of raising a protection-from-light function. The block diagram which realizes lighting 
by this invention to drawing 52 (b) is shown. What is necessary is just to make it output from the data transfer 
section 636 as data inputted into a source driver in accordance with the quantity of light directed with an 
adjustment device 634. 

[0197] In addition, although drawing 52 shows the example installed in head lining or an aperture, you may install in 
all locations, such as not only this but a wall, and a floor. 

[0198] Moreover, in the gestalt of operation of this invention, the source driver 71 and gate driver 70 of drawing 61 
may be formed in the glass substrate of a display using low-temperature polish recon. Or the source driver 71 and a 
gate driver 70 may be created as a semiconductor circuit, and you may combine with a display panel. Moreover, the 
approach of forming one driver in the glass substrate of a display by low-temperature polish recon, forming another 
side as a semiconductor circuit, and combining with a display panel may be used. 

[0199] Although the example of a circuit using at least two drive transistors as an approach of changing the rate of 
the current value which flows to a source signal line among the gestalten of operation of this invention, and the 
current value which flows to an EL element was shown in drawing 18 The same effectiveness is acquired even if it 
arranges the arrangement location of transistor 17j, as transistor 17d showed one of two transistors for a drive, 17a 
and 17i, at drawing 53 , drawing 54 , or drawing 55 that what is necessary is just to make it a configuration which 
does not pass a current at the time of a flow. Moreover, if it is the configuration that it is not concerned with these 
drawings but the above-mentioned purpose is attained, the insertion location of transistor 17j is arbitrary, and good. 
[0200] Although this example explained by making the transistor of a P channel into an example as a switching 
element, it is realizable similarly with the transistor of an N channel, or its combination. For example, when an N 
channel transistor is used for the electrical-potential-difference value made to impress to gate signal line (1)12 and 
gate signal line (2) 13 in the pixel configuration shown in drawing 2 That what is necessary is just to put in the 
reversal signal of the signal of a P channel transistor if it thinks with a logic level It is possible to realize similarly by 
making reverse the sense which passes a current about a current source 10, and making low the electrical potential 
difference supplied from EL power-source line 15 compared with terminal voltage with the reverse power-source 
change means 19 of a current source 10. That is, the purpose of carrying out the charge and discharge of the 
charge of the stray capacity 20 which the sense of a current and the relation of potential are only reversed, and 
exists in the source signal line 1 1 early is because it is the same. 

[0201] Moreover, drawing 56 is shown as an example of a configuration of changing a current ratio in the case of an 
N channel transistor. 

[0202] Moreover, although explained in the pixel configuration of dynamic current KOPIA, in the pixel of a current 
mirror configuration as shown in drawing 57 , this invention can be carried out similarly. In a current mirror 
configuration, at the time of line selection, transistor 177d is made into switch-on, and 177b is made into non- 
switch-on. According to a current source 170 In order to perform actuation of passing the current according to 
gradation through EL power-source line 175, Transistors 177a and 177d, and the source signal line 171, When stray 
capacity exists in the source signal line 171. in a low current field, the technical problem that it is difficult to 
perform the charge and discharge of the charge which accumulated in stray capacity is the same at the time of the 
current value change of a current source 1 70. Therefore, the effectiveness that drawing speed becomes quick can 
be acquired by operation of this invention. 

[0203] It is realizable by adding Transistors 177m and 177n changing the current passed to a source signal line, and 
the current value passed to an EL element as shown in drawing 58 , connecting gate signal line (1) 172 to a 177n 
gate electrode, and changing the channel size of Transistors 177m and 177a. 

[0204] Moreover, it becomes possible to change the ratio of a source signal-line current and the current which 
flows to an EL element for every display gradation by choosing either of those which always perform un-flowing or 
the same actuation as gate signal line (1) 172 for a transistor 177n gate terminal according to gradation not by gate 
signal line (1) 172 but by making it become independent and controlling. 
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[0205] Since the current value passed to a source signal line can be enlarged by this, it is possible to carry out a 
current value change early. 

[0206] Although explained by the transistors 17b, 17c, 17d, 17j, 177b, 177d, and 177n used as a switching element in 
this invention making a thin film transistor an example, the same effectiveness is acquired even if it uses not only a 
thin film transistor but a varistor, a thyristor, ring diode, a thin-film diode (TFD, MIM), etc. 

[0207] Moreover, although the EL element explained as a display device, organic electroluminescence devices, an 
inorganic electroluminescent element, light emitting diode, etc. may be used. 

[0208] Furthermore, it is applicable also to light modulation panels, such as liquid crystal, for example. What is 
necessary is just to let EL element 16 be a liquid crystal layer in drawing 2 . 

[0209] A configuration as similarly shows an EL element to drawing 59 (a) as a pixel configuration for making it drive 
with a current value is also considered. As for differing from drawing 18 , it is just going to connect the switching 
transistor with the power-source line instead of an EL element. 

[0210] Hereafter, the actuation in the pixel configuration of drawing 59 (a) is explained. 

[0211] Gate signal line (1) Let Transistors 17c, 17b, and 17j be switch-on by 391. Furthermore, let transistor 17d be 
non-switch-on by gate signal line (2) 392. The electrical potential difference which responded to storage 
capacitance 14 so that it might become the value to which the sum of a current which flows to the transistors 17a 
and 17i for a drive becomes the same as a source signal-line current value is memorized. The ratio of a current 
value which flows to the transistors 1 7a and 1 7i for a drive is determined by the ratio of the die length of a channel, 
and the ratio of the width of face of a channel. 

[0212] Next, by actuation of gate signal line (1) 391 and (2) 392, non-switch-on and transistor 17d is made into 
switch-on for Transistors 17c, 17b, and 17j, and a current is passed from EL power-source line 393 to transistor 
17a for a drive, and EL element 16. The current value at this time is the same magnitude as the current value which 
flowed from the source signal-line current to transistor 1 7a for a drive. 

[0213] By this the ratio of the current value over a source signal line, and the current value which flows to an EL 

element like the configuration of drawing 18 by changing the ratio of the channel size of at least two transistors 17a 

and 17i for a drive The effectiveness which makes small the wave-like provincial accent by stray capacity 20 

because it becomes possible to make it change and the amount of currents passed to a source signal line compared 

with the conventional configuration becomes large is acquired like the configuration of drawing 18 . 

[0214] Moreover, by making into several times (they being about 5 to 10 times at the time of 2 mold panel) the 

current value which flows to the source signal line of each gradation by operation of this invention, unit width of 

face of the current step of each gradation can be enlarged, and tolerance of output dispersion of the current source 

corresponding to each gradation constituted by the source driver can be enlarged. 

[0215] Moreover, the advantage of being easy to carry out current adjustment is acquired. 

[0216] The power-source change means 179 is formed in the source signal line 171, and operation becomes possible 

because they use changing a current source 170 and a voltage source 178. 

[0217] 

[Effect of the Invention] This invention is changed to a source signal line as mentioned above, and it has a means, 
and an electrical-potential-difference impression period and a current impression period are established within 1 
horizontal-scanning period, it is changing the charge accumulated in the stray capacity which exists in a source 
signal line to the amount of charges corresponding to quick predetermined gradation, and a flicker loess drive can be 
realized [ 1 horizontal-scanning period is shortened and ]. 

[0218] Moreover, the period which passes a 10 or less-time current value 3 or more times to the current value 
corresponding to display gradation among 1 horizontal-scanning periods is established, by that time amount which 
change of the charge accumulated in the stray capacity which exists in a source signal line takes was able to be 
shortened, and making into about 10 times the current value which passes to a source signal line to EL current 
value, 1 horizontal-scanning period is shortened and a flicker loess drive can be realized. If a current value generally 
makes it at least larger than source capacity value and the value which broke the product of a source electrical 
potential difference by 1 horizontal-scanning period, it will become possible to write in the current value 
corresponding to each gradation within a horizontal scanning period. 
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^ ^ -3 C t m L J: 9 #^7t . 
100293 03 ( a ) t:^tJ:5t:, l^T^ESBH 
^^aSHJJOtifSl 9^^JE®1 80WCQO* 
Cco^ffSl 8«rfflv%T, V— ^fi-^ta 2 2 acotg 
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2 2 atCSL-T (^®fl^S[EP2lirara2 5 ) . 
[ 0 0 3 0 ] 04 (CA^3«^<cm-&£li^«a[<7)tgffqi 

4V^aS*«i0. 6 5juA. 4 /if^JSUfCO . 38/xA 
i/«ffq32iii»ira2 4afe^T^4/x»«>ix(fi:<. 32 

cvm&miz*h. a*:. ««fi-9iB8saiAimia2 5«>jaEi 

9*>M< 2 7 0>u#1ijKT*fc£>£fca>4>. 1*^238 
fSti 2 7 0 ju^ISJKT^*. t£3fcO 3 0 0 umzit^X 

[0031)1^ f^f-v-ySEWra2 4t: 
*hvc, 0. 0 l^v-r^/W^— bJUMTemBZt 

%z>£o%. v-x'gj£zmti\rr&zt x\ m&tt&f(r> 

i&e* v-xfi-^iR 1 1 iztMjvrtuzj: m^sgis^ 
tc^v^T y-xft-^is 1 1 tcE Ltgismfftciev^flE^ 

h fctt , ^/Jn«cE < a n A ) <r>mtetfi&&X'*> 0 . 
[00 323 Srfc. 2>h'<f ( Nff : N(i@#gfc) ^<fc 

fc, ±xcvmtftmmb*zMf%tfttTz&&izi^ 

03 (b) fcl^TJ:?^ y-h«l«HIW^f-fr 

*rvtfi/CfcJ:v*U <c) tc^-r^^c A« 

C0033] jgrnsauintt. y-^fi-^ta 1 1 co&&& 

a 2 0 £jgftJB& XlglSfZIZ&tZ z t ^iwt* & 

y>. y-^fi-^-isi lco^ith^y^^^ 

[0034] *^C7)^i^KtC^^o^# 

[00353a*. m£E03tiD^fa4cy-^fi^i 



mttWEn+rsmx ozkmtt&mm<omx*>zz t 

10 0 3 6] ( JUtaJHB 2 ) 1 lc;te wc , 

-tzwK£QVjirt&ztx\ v-xm^mfimz^-nz 

mz&&iz&{tX'Z &£?lzLfz. 
[00373 ZixizJ: 0 . ^l*5i:^lti&0^iimff 
^^#/h£<3ro*:*:#>. l*¥j€SM13tf<20 0u 
&1>*t>2 3 0v&X'm7ttmX'2>^fiz. G^** 

**^j^^t**> y-*n-sH§i i cc^trr 

liCb**** Vf* 1 1 8 0 iufWfltC. 

2 5 0ju^gJSi:i:t,^l). 

[0038] ^--T. -r-f ***-*Sm&QM}mm2 4 

[00393 ztL&9m*htztf><o. *mkom?r&im 
<r>V-*Yv4'^l \<nn^^ v9^ms\,z^rt. 

U ^*ffitS*(cJ:9, y-^^ffitES[ilB5 3(ca 

£54c<7)d*><Olo£3«ft-rS. Afe. * j praj«ft# 

[0040)i2C^T, y— -^fl#lftl l^^ff-^ 
S:M3RC«&iitf*^. h7^^17b. 1 7 c£< 

*^CcO^rOlM^O^fffilHlK^06 (a) (2^. 
[004 1 3 mSSLiSll 2 S^JioTm^mSl I fcV— 
^ft^ 1 2 4 Izm-f&S. V=7lsV*? 1 2 KCt^ 
a«#I«0«S5#SS*l£. 06 (a) -Ci5^SJ:3tz. 

m—mtiLb%&tz&>. 1 2 1 coy— biff 

i:HMvtDW26 (b) ^-Ti:d^:RI^*>^i8 
y-^ft^-tHl 2 4cotg{iWi:. 1gfl&tek:J:9^ft7r 

[oo4 23 M^ y-^ff^eii 2 4ics£*i&msi 
i **^> i 2 tcSMtrr y-xft-^iai 24^0 
m«vdd-vi^4»vdd-v2CcS!Yk:-r^, ^ 
1^^ I 3tc^b-r^*^tcov%T€>l«l« 

[00433 tSS£M^<blcST6B*ra<;fc06 ( c ) Kzm 
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-T J: o Iz* gUKtkcoWt&mtzj: on* 0 „ 11*^12 
^41 2 60^t5T^tJ: 9Ct4-t ll$f§ia^D. 
1 2 7(0^X^^X0^ I 1 ipt> I 3^t4t 3- t 1 

tO 044] "C, flHHMRM (JH(Cafiv«m> T*«4 

[004 5] 0M.I*. 16VUIKq&)««filWIl. 
2. 4te*H«-*WE*iMiU »«1-Ctt*««* *m 

J£"$"& t£E£r Epfln L „ PtP4 Ja±«D«£--C*4Pg|Jl4 iztt 

•c* . i * j naaiaiai4«»piifi(c J: 4^*2 2 o 
[0046] m<nmim<ot&<&T'i>mmiz. m soma. 

[00471 4^; «grc-& mmi& v 1 2 

4<7>M*)1%&mBEMmtzt>J:2>tf. V— '<OQI 
[0048] (^<0^IB3) ISSKtzi: 9PHWJttl&tT 

[0049] JBterfcMBIfl»«i J:t^ *8Uf +0 

JS3r& 3£dS£S*S, ^E^M. mSStffiJE 
0^*43fc3feferfc Wifcf, 06 3 (a) irZ 

asm. z&tffitemjEitm^G&viizttL. m^Rtfv 

2tm*Chfc*th. 06 3 (b) iZTrctX 0 IZ 

[0050] mmcomm 1 tz&\,*x&m&wj)mfE\X'<D 
WEEmit 1 mmx'*>~* tc . Canute** tvr % 3 k 

SMT'^EQ32JD$rtT5 h % ^R^^7nmS5ffl"e£>& 
J 2(C^J25-rsSJE?r^rcOV— ^fl#IStcEPSnL^ 

^G(co^r^^> y — ^ts^trcttA&^tcttj&T 



ic^-r*mffi$ry-xft#lS(ce«mL?t^. 
[0051] fct. v-xm^mz* 9«5KBB«m 

<c. M**«Efll*KH-. JMmUEfcBBrc* h «fc 3 
C-T*U*J:i*. GmTX'&&Ztltzmff3& 
gtf>ifr£<4. S7^0m«T*O«EE©5 4$:2o^SL. 

[0052] rttz. Wtzmz&*&fi%\$:mfc'*htztblrZ 
<4. m&comte 2 Tfr o^iJ:^: **i-Fft.cofl-«i«fc:;tt 

[0053] <§©SfrOJB©4 ) 7 ^«ttjR^#< ^ 
.Wf**(5ifl*JF3e3SaillB*<a<«rft«:a6. JQttftP 
^v^i^-ii. IIJfeO^©2T^56L^^a<OtaE^tS 

ot-r^t. mE&iuzw-tz&rtsizskKmtLhzbfr 
[0054] «^fiWB^5fe*t\ 

ffi©$:^^$*>\ tt«lt*0rWyi84jW» 
ra»f^$fL*l^*^C(4. — as#<OAfS7F£ff 
^/P«» J t-HK:LT(K«*fl:*EI*it !>*>*. C<7) 
/t— ix^a^^— HB*«4^9>{ ^St**^<=Sr-6 

tm*zttMmmk*m^x®&z§to{iFZi£z>zbti«si 
[0055] m9fcm&<7>mmttyowxL®&. &m 

3^ha-7, y— ^ H7^W7D 7 ;il^t. 
WBW^U-X^ y 8 6 frt>WlX-ftZtitZ7 : -?t:?3m#l 

wgp 8 7 -emaaR 9 0 <*>ibhsp t> l < *c J: 0 -t u ^ 
^88^ lt y-^fi^ccm^^-6 - h w ^ . qi 

^0®BE^mfffat4«E©J«^S8 5 t WE^S58 9 
J: O^^ix. HtcmJE$0ffi)^l58 5(4%S^ttftttffi 

mm*&mm7**'*f ?zt h%h. 
[0056] mftm&v&fccomz l . wiiffuftt 

oi otc^L^-rut'c^v^T. wmiE-^xm® 
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«§4 4 (c j: ommttzmx u sao^EE^mffis 

[00573 (3S$£OJBHS 5 ) $mcOB!& l "Cff ->£JR 

m&z-?ztc&>. m&L<Kc^. *zx\ ^smcotft* 

[0059] v-^m-^tsi i o o izimm^zm-r^ftL 
d^ros-r. cico^. h s 7>'i;*?9 8<7)vi"(>'tzi>m 

-VfiZmtfmtl. &J&9 9 . E Lmaa»9 6 4:^{fc 
^S9 2(c:A^L. 02O^ffiSl 8tC^i5T«»«E 

[0060] zcoirmx'ii. mmh^^is^ftomffitt 

[006 I]***, y-^fi-^ 1 0 0 t,zm«*ft£M(,Z 
^[$9 lTtfcaJT'S. «E%^S9 2S.tX-fel^^^9 

3*m^x y -xfi-sHsucepairr £ c t a^roer* z> z 

[0 0 6 2] (9&NP»BJI56 ) y— ^fi-^-co^s^o^ 
SBfb«<0«»«^»<^&l2^#<^&. 126 
(c) {ZTrrt^oiz. lfrbl 2tL<UI 3C 

v> I 3^a3^0X&r**JfiB» 

m-caejtcs * . *ui«s&asi 1 2 5 1= J: 0 y — ^ftf 

tt<0?*jJ*S*l 2 3<Otg?SrS:3l£tfc& fc L<**WM-* 

[0063] «a«rfe<$x.a-rfc«j^<oir^ 
m»fc:w*i!ifjeo«8S«o3«iajti o«isiTo«a 



feMBftLfcaCCttU 132 co£olz$_*>± 
lgfc&9. 23 0 u&Tm*&*im&b*->tz. Z<n 

-xm*. mm<?>&mifrt>5tm%^xm&m. «ee« 

[0 064] ^W^3*><ol O^fcS^ 

coy— j*ms&®tc±t^ ycco^EKsraT*oy~^ma<i 
0*4* nmm<*htz#>^ m^^mm 

[0065] *ZX\ mi 3 IZ^± o IZ. l*^fe|E 

AMfSl4 4S:i£tt. ^<0», 3 fSULb 1 0 ttfiTTOtt 
SSfflSrS^MISI 1 4 5 . »»WciBtfe«8affl€r8iE'«l!ra 
14 65rlft*t^. 

[0066] msi<s^/jN$ i^a^-*^** 

3«GU:i o^jaTcomssti^sa^rai 4 5 

a(CJ:9, aaw>A*±*«iJl4 1 (jMK) teJt^. 1 
42 (SBH) fcliirr J: 9 (C-P<SC-fb« it ^T* -6 • 
[0067] ttHflbP*» v4Ma^6/hS V^iS^tc^ 
JR«#1BEffAfflRa 1 4 4tc«t OSI^ 

[0068] Cico J: d «r»»«rS|3H^6^ir>^)ig»»|jfi 
T*S> 9 . 7K J F^3S^8^4'T^p7 f -^^a3^5 2CO 

CflCJ:^ 1tK^^E«!^^1 5 
[0069] <Xtt«»HB7) XltO«B6(U:0. 09 

i.(f^5SBisa*<2 2 o*co^^s-c*>n(dr. 

J: ^ tC^U-A^ffiSc^6 0 H z O i><7)t,zmmZ'£&m 

[0070] $^>tc, *&a^ia^jp<-t- h*&>c?rfi 

mt LT014, SI SC^t^&^ti^. El 5C 
5rr J: 3 fcr. 1 TK^aEairacoto^tcy-^^tSlfc:© 
iBfc:i5tyt:1BEffl€:9«Hnr* («ffiH(C©t^re»a^ 

114). c <Wf<D<&&g:{\L<7mm* y n-^*s<?>S2 

2/i»tlTr*&. S2coS^lf5fi£frci>V^T. CIO 
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9 1 7 at>L<tel 7 e<?>y-bmEEt HM>Ha^ 

i*o*>#%3rf&. jso^si 1 sc. y- 

^^«StC^ilCC^b^m^$:^ 4 l £ X\ h?>iS 
X? 1 7a(,L<til 7 e60>-"— ht£flE£, ^gOKU 

>f >^SS#^s idlest 3 ,r*ue«J:9. h7 

[0071] zco&wisi&mf&rfm 1 4 t-£> o . y— * 
0 > y-*fi^jflmss® 5 3 . ^jE2g 1 0 4 u 
o. 114. 11 swwmT'&nkffimzt izw£. m& 

Wi 1 0 4 £ £ y-Xft^fc-?3rJf 

^Q^i.^©i 0 6z**Fmmm^z£*)ffiwztL&m 

BEmmi%fflW& 5 1 tcj: 0 ,1 £ T\ TfCfTfek 

8JEI1 1 3rtT1Hiai 1 AtHmi 1 5cO^$€r"5I^$ 

[007231^ j&;W3pfgtCi3Vvc b«flKCJ&&Tim 
5 O/z^J^r-^rO. 

[00733 «flE9ttn»IIS»*^ <Ti>3 u»*>titt J: 
tftfcP 2 2 0 **>%&li 6 0 H z -C^|gi!?*^I^T'$> 

[00753 mmn&i&a ) la 1 eittWJttzj; * y 

^D^rj^y<— *T£>9. 2 6 4teT^o^®EEiJ:*W 

y 7 7^^1SM2 6 1 Ci 

2 6 7 fcU5fcT 1 OSSIR-T^ itTtl7T^ 

2 6 4 cgj2ra^£fl&Ete£^ftT*£ 

[0076) Ell 7lzXJ)&mm^&3 tT y b<7>*§,^<7> 

5 ^^^-bz^-t. &mtzcz>&*ttmt,zMfc 
-rsy 2 6 5otei^v 1 -c*>&*:-r& 

mi 74>^SffV2fiV l<7>3f&fcJLLl 0f&WT<7) 
l£E^EPtlir^ttijrj:v^ !i7rU>'XlE(:V2 
£ EPJD^-^KBCTiTk^^^irSO d^<D5 #0 1 JOJi 2 

#^iJaT&*u*J:v>. ccoy-xfi-^igffc 



[007 7] CO >J 37 r >-*mflE<OSflsfc: J; 9 A^S* 
ffifl-^-r-^^FFcoi^. y-xfI^ig^cotB^<i^ 
WCV2co^ff^aj^$il. -eo^U^rixVXtKffco 
SMfclcJ: 0 V l \1)T—*tfiO 0coi&£ 

li. y-^(t-^l^oai^ii»*cocoSff^q^D$ix 

V 2 ^O^Mi^ai^mff O 3 «FJ2LL 1 0 «iaTO«ffi 
Vlo^(i^SfffS^£i5^$^^. 

[0078] ^coct 3 c y - x«*hme* war*- & z 
ttzxo. me i<7)*o*m&<om7jmmz&^Tv- 

XffHHt7 6cO#i»^fi(3j:-6&^^ 9£'h£<-f & 
-4 >2>ti 0 OM&MMK* 15 0 A^«JKT-Sgf&$1i- 
10 07 9) (HttO»»9)@18^%B^9eO 

se»^>wiB*^«t* i y-x««iuux 

[oo8o.]EH9c^^^ym-h^t. 
hfi-^ai (i)i 2ii4fas«MBra(c«iffi«® cctii 

Ell 8<0h5yy^ 1 7&V+*r*)VY'7 >iS**X' 

&( 2 > i 3(»«K)mia«(c^3i«»i:-r&. 

[0081] CfUcJ; 0 . ffWOIIB^U b 9 ^ 
17b, 17c. 17j^Wii. h7^^17d^ 
^HKB«JBC<r 0 . «flffWfc:iiEI 2 0 ( a ) tz^tX o 

EL«asiai 5^^y~xrt^i 1^ 

(ih^V^'X^ 1 7a2it/l 7 i ^ilL-CdSiX. b^V 
^^1 7 aZm*l&l&ffi 1 a&Xfb^^iS*? 1 7 i 

ico^ai i na^y-xfi-mi ltcastfi 

*3^. f^^il 4t:(ih7^^^ 1 7aWl 
7 i k:a£ft^188Sffl<OiW*n inh^J:^y-M 
fffcft* J: 5 izlgfn&m&2ti2> . 

[0082] ttmmmzumtz b ? 9 1 7 d ^ 

WI. h7^X^17b, 17c, 1 7 J *9N*jBR 
IBtesflrifeft. 02 0 (b) OJ: -p^fffliHKfcSrO. 

ELmaami shels^i 6^h5^'^ 1 7 a 

MLT««jWHli. «SU1U««8JI1 4CS^^> 

*V£Lt:mffi.rfmt& . o^O. h7yy'x^l 7 ate 
t&HHffiXIIISKCttSit I a ^'^X, E L*^ 1 6^t«S 

[0083] y-Xfl-^l&tzSS-riBSS I in = Ia+I 

mmmi iz$m~rz>zbX'Ei.m j: i L <Dwm&&jL 
~riz v -*m*miz%L-Tr&%Lm.&muZitz> zt&x- 
z . v-*m*m 1 1 iz?F(£T&&m&&2 o<nmm<n 

?&&&&^<tc2>ZtX\ V&ttzifr<m\<^!3\X'V—* 

m^&iz&tiz^mtm7Z<nmt&& . 

[0 084] ZZX\ at I 1 OWflHi h ^>zS 
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ga*sjfig"C*>£. 02 l^o^h^S^^^-r* 

;hm xt v-*m*m l l ca^a****)*^® 

[00 85] h^i^^l 7 i */HMXfch 
ft.£«Sfc*V-AfI"S§iftl lfcrStfx&macWfri:* 

*. y-*ft^kian£tBaai32o (a) tzijk+x 

?(C. 17a. 1 7 icOMU<r>h7>i'*?t / Z%tf\&. 

ffjr&'&tfUZZLCDz) *>co h ^ >->o*.^ 1 7 a£ii&^a 
[00 86] b ^ 1 7 i0>9-v*yi4B. -^-r* 

zm< -r&t. w** i 7 i (c«a^sux^-r < 
3B^p i 6 tcaax€»«sa<o»i^$-/h$ <t^ct^ts 

02 1(C<±— MbLX. h?>iSX? 1 7 atCJt^ 

^tntV-Xflfttl l*cS*l*«aHc*JU EL* 
^l 6tca*t£«a<il 0#<t>i fcSr& 0 

[0087] y-x«^»<o«8ifflaMt«cH'r*«&rat 
y-xiwafcrawifcirai* imt. t =»c ■ v/ 

I -C* h fctf>«8M£ 1 0 < X'Z h Z b liVSHf 
£ 1 0 1 5fi < * < 6 Z b 
ZTfrT. ZtHzXO. >£3B&&# 2 2 0 *<50*&fc: V U 
— AjgjftS 6 0 H z TttttS -tir^d^ ^^T^ £ • 

[0088] imttfV&l&l 0) 3SftO^JB9C:feO 
T, y-^ft-^IStCMTmcSLfl^ 1 Of&^*Cfc"CJ9r5t 

KM* & < ^ *8rc«t n > b v x Y o<KT£*S£ 
ttl 1 ^®<D0^^-#K1 9£i£(t. t^lOtL 

<(±«ebi 8<om^^y-^fi#isi(ceffitnrr^i 

U «£E©1 8*4 h 1 7a£cfcft&^S£a < 8t 



S3 (a) fc^Jtdfc* V-Xfl»«l 

m&^tzw^+&b\,*om&**<^zttmt£b 
[0090] -2r k mw\><r>&&Mtzr>^T maen 

dit*i«aSM:(c»-r*«ffllt«it=CV/i 
(C : y-Xft^(C^q£T^^5fi!^fi. V : y— X« 

*mwm* i : y —a m^mzffitizmsL ) -c&bs 

4-&. v(i p f ^ ^ h 7 x ^ ^ ^Hr<^, Mft 
mz*h&Z*;Z<**) . 5E(c I (iJ9MI«(z«r&» jf/h 

Etrnttfrfr z> tz&x'h h . zz-v\±wm<otzv>. 

hiz^n. v%mmzir>^*z <-tz>zt 

b-tz. 

[0091] m3lz^£ p C *^&£MR<7)1nMZ 
[0092] «tS2YI:tC«ra3^>&^&<0«BBB 1 ^tkco 

o , i Tk^a^irartfcKiiio 1 

[0093] (3 2 3 2 CC^M^^CO^ ( a ) 
i:l32 2(c^rr®«fl|^^ (b) (EL«T166 

8SDh.*«asffitc*fury-^fi^iiii lZWLti&wfizm 

^^-tf-t Lfc ) T*¥**JWB«r 7 5 L> Pgli 

i ^^$^-cy-^fi#tft«o^fi^^fc$^B^tc. 
e l*^ i 6 ^aai&«a*ros«atc» l iftut'^ta 

[0094] mm) C^L i o%^jeor 

a(4ST-5SI2T'#'5rV^i:*^llffi±i49 OXfiUbl 0 
^ 12 2 ^-T®*«I^T'(42 7 p FfilTTlMnril 

x-*>h. 2mwz<omif&mx'2>ix\x. v-xiE*mtz 

»fWil*H9-fAI C^>aB*R€r*a^> 1 5*^2 
OpFgjgt^O, V-^«-9«09«Kfl€r 1 OfStcU 
^*HMco^HEl 0*fflt^Ctt71/-AffliHS6 5 
H z JaTT'SHHrr & d *rart8T-* 0 . 7 U y 
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h. 

[0095] v-^fi^is 1 1 i£m±~th&&\t$k7f&i 

[0 0 96] ZV&olz. *W9\<r>m&l OtzXixtf. 
m^r^WLco±^ £ lz£ ~z>xm® 1 7 at 1 

7 \CV+* Z*$£itZithZt.X\ Efcg 

[00 97] (Xtas^JBl 1 ) mz<Oj&1&l 0£**O 

•9tg«>9£*<2 o p f-c&oti>6 oh z - 

[00 98] 02 2<Oh^VS^* 1 7 aSZ/l 7 i <0 
[0099] Z(7)m&ZM&^Z*z#>tZW**Jl<\*)T<D 

i>$><m%i&d&tL& b^yis^f&m^xitRmTjkk* 
*wmt*zx?<rz. m.mEt^Mzmirrixii^ 

^fcmmx-wsm o frt>v§m 1 ^<^8S<boskls#;*: 

f^7 5^^T^#3i^i>co:crir^^ix&y-xfi-^^ 
[o i oo] mmo&mi o*>«j:5t;r. i 

7 at 17 ico***Jl'mt&<7>J:ZZcr>ttZ2ZltZitX 

mmzmuzitz z tx-¥t®ztis>&ami:*z < -r* 
ztzi*z.tz. &mm(,zttfcTzmfi!im2:mte'i'zmM 
mzmmL. mizttttrnzm-rmkm («<i> com 

oizttLxiiztizx-tmrnz^ffiMozm^. mm 
izttLx&igzzmiX'i*%<izmm5zm^&. @H2 
izizvzmme . MTmtz&m i izttLx^xm ( i + 

4) SrJS^S. 

[oioi] d*uc x 0 . ^S-^i^n^frz y -xfi#& 
02 4(C^ISl^LmSS^l^V^^ (a) , « 

mi 5 «rffiv^*^ ( b > cov-xm^wmatz***** 



7 5ju^T*^^|gS[^[(C$^5i^^-C^&^^5^^7n 
XttPHBJBl 0*c*3WC(i2 p F£TFT*^fclMfl 

0 p F feXT * T# £ ii * Cl i: **T' £ h . 

(oio2]i^ «r c^^i^sTOi^rRi tmmLKc 
[o 1 03] ^rfc, ^nLm<7mtz&\,*xi>Etm+ct® 
ssas i *^^ai4^4o<7>maa<idCT^ia^fflf^-r'(i 

[0104] (Ktt^lB l 2 ) VHMUcJ: Ora^T 

frfgmiztv&'T z>i&wimzv-*m^miz 
dt-nrmt lt, &mmizttmi,fcmm.zfottdmz: 
'j?*<ki>mm#m&L. A^-r-^cjsb-cio* 

[0105] ^^^TiiP&HIS^tMJ&irr^ 

[0106] vgmKiizto^xrzmm&i kt&o. m 
t-r&t. ft*as*«at«^i kt i LT^^2o<^m 

[0 107] Ell 84>£4fZlli*(C*fLT h^V^X 
^17t»«t&k. 17atl7iOh7^^ 

Xfi#ia 1 1 ^SEl;:** L E 1 6 fcSCfcfc^aMia* 

SWfcU i2 1C^t«):3^i:^. 
[0108]iCth7^^17jC^gL, h7 
1 7ai: 1 7 i <7)f-r */HM X*<IS]— T'*>& 

Pk^0i^(i^-hfi^i5 ( 1 ) 1 2kffl—Wrft£?ro 
k-f&k^ ^i@L^B#Cz«il7 

^ y -xfi-^IR 1 1 tcSSix^tBSK^ 

[0109] — p^i^ k m^mziz v-*m^& 1 1 

•T^y>C<iy— ^fi-^ISlWi I k x 2<7)^ftSLtfi&mb 
[0 110];^^^^ IL=Ikx2tJ) 

pgP P + 1 Ctk-Cliff tz^M*a«SB(c^ & ^ t 

x\ &fgmizm-& v-*m*m i i$:^^m^@ 

2 5^HI8{252. 2 5 3. 2 54)T^tJ:3C^ 
it-TZ. USSfll p+ lU±"Cii. 2o<7)OCTUT 
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< -r h z t *f*j&x'*>& . 

(0111) V&kW (12 5<0j&ta25 1 ) IZit 

^tv-^fitsi 1 1 izffijtLh^mmcomi&mt-jzz < 
y-*m-sHSi itc^^-^f?i»^fitc < t^ 

[oii2] mfacommi otiro^a^ ^t«o8 

[0 113] l^LL^^J^i Y"7>V^9 1 7 ai: 1 7 

TBMIifclfofcrt^ f?£18£ y-J*«^£SSix*«S5fI 
(OmmzX-oX. 3fS. 10«*^ tt*«HKL* HI 
2 5<7>mt£t2 5 2 b 2 5 4<0£otzm— V— *^MmtZ 
ML. 2^0mW&tfiKh£o&^?hZbX'mi&%1h 

^IB0^4>Pti^P^T'^4fg. MP+1MQ 
*T'£2f3. IBHO+iJsLt-Clflll:'*-**^ 
«*«r 2oUUL«*^ir£T J8i vc fc J: i^. 
[0 114] ClOji-p^itif^^^Ta^^it^cOEIl 

<bi>2r><nmfrhWfe*Zikh&&W*>h. *cofz*> 

m2 6CD£o(,Z. fS35^#&3 4 3£iStt\ *<0£iS:*j 

ty-bm*m i i) 345 tutmmzt*). 

f&33£Jg^&3 4 3«4h5y^ 1 7 j sPP 
T'&S^PgfftPi^TTte'W l"OP£iiJ;fi U ©ISP 

JSLhTIi h7^x^i7j MRCCf WWUBl b 
V-^fg-»tft«8S=EL*^F«S5i:=5rO. PWIPJ2fPC 
h 7>^; 1 7 j b 1 7 aOft^/W XOJtT 

h. 

[0115] y — l i tcaS-^StSiilsaco^ 
^34 4(03*>A^C6fi^34 1 tcj: 0«Sfi«J9»i 
*»34 2fctlOtWU WWJ9»±*«1 9# 
^^^S^L^^^m^O^^^J: d tz-T & . Z 

18^fflv^»«kLT^^ tEJEagl 8<Dfc£3:L 
[0 116] (»Mnil 3) «9HB*<Efcfc<KV*»d- 



frC««r«>^i5-^ffi^y-^m-^tS(C9«niL. Ifc^B* 

ZbX\ «»2^F£^SCoTV^^3^JK-C# 

[0117] 02 7 y-*0MHMc 
**U & y -xft-^ts^gofi^*^:: y -xm^ 

m$:^LA;tOT'l>$. y-*«S5ffl#*'h3vW2£\ 

y-xii-9««sftc. v-^iai^i, y— 
*f!-^tEflE£V t=cv/lT*a$ix&*:#> 

y-x<M-«s#*:s < 

*u y-xaytEyttFT*. (STfl^tih?^ 
717 atfoy- h^JEi: y— * H U-f VHmaanfflfc: 

is** <%htz#>* mjzmm*TX4ktz<otz&E&&r 

(22 7tf0«t 3 Srtf-rfcaK CI b izZch . 
[0 118] 02 8C^I) 3^<0tESK£y->MI-«Hft 
(CSS Lfc»*lclWW8«c*^* M*o*n*«fl:*» 
"*\ £CT3otf>«SI 1* 12. I3C3feV^T. II 
<I 2<I 3 b^om&&2>& k-f&b , f^rat l«C 
JiI3T{i9 5%. I2T'*i8 8%. I ltli8 0%S 

[0119] 02 9*c6 5umftiz&v-xtmmxji 
-r ( y-^e#«sjt«4 opf). ssa^w^its 

[0 1 20] C^J:3**BBfc:*SivC. 1 Tfc^^alE^ff^ 
^65 LT E LtggS ( m^1S85) ^Sfl^-rs b . 
B3 0^J:5(cy-x«'9IR«8E (AA«8t) 

*f>^mLWir>fr*>ti£ oiizmzm}*ymmx:im*>friz 
[0121] zcox o izssxvmuzis^x , m&com 

7 yr^ L3t«^*c . 2 . 2m 

fc&m-f&tf^&mZiSrJZ , ^rfMflL€rf6l±$^"^> 

[ 0 1 2 2 ] (23 1 liS^ai^ra$r^^-t*-&/c^O 
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i(i)^7^'^i7c, i?g (y-xfi% 

( O 1 2 3 ] 12 1 0 (z*&*f\<r>$mcrmi&*m\ vfc ^ W 
t*£5riLTV^. H8S*»4 2CJ:903 lcoy-b4 

CO 1 24} £tz. *mW)Wz.^&4 1 3«rBM1\ « 

CO 12 53 (S»^)B14)i3 1T>fW/Mt 

i2 8t:^t, v-*m^mzv&zmi 3*85 
u hft-f« < 1 > commas* 1 2 k-r* t . m 

«8K« £ *> ta6Wje»Ktc« Ufc£ y — 

~X{Z*mf&ffi**Z < LX^tlzm-t&mmtr^K't 
&zttfx?$tz. 

C 0 1 2 6 3 (Xtk^flM 1 5 ) V-Xfl-^fiSHCoSfLS 

co 1 273 zti*x'<Q&mt&*hj&i* % m?f$3mt,z 
xmLxwL-ttsmi e^M (3—2ommm) t-tz 

»mB«Hro»««* * f5i^^«&as h -r & <r t x-*> h . 
0 . v-xfi^tc^yx^^ 1 s itm^mm^zm 

X'/U T xmSS r b I e *>£/JM£<0 3 fSkLh 2 0 
CO 1 283 *m&LXli 1 mmfrtz Wb^>^*?cn 

t 0 1 2 9 3 sfs^tecOJB© 1 5<^®^«fi£^(t&i^ 

*m3 2&vm3 3*m^xm*Jtt'&. v— xflmt* 

£M^Cft#£S£jiOB*tc«:03 3(a) (c^rTct 3 
tw. ^-hfi-SHS (1) 42 2(ih^^^X^$:#3l^ 
©tL. AMT^$JTO4 2 813 h^S^^^il 
4mt-r&^IBi&fflh^>'i/x^4 2 1 atrtiv-x 
fI^4 2 0t;:SSix&mg£fik[3Jt I e+IbtfOmSS^ 



C 0 1 3 0 3 E L3SI^ 1 6 Z?&tZlt&mfflX'im3 3 
( b ) iZtrs-rZoirZ. h7^^421b, 42 1 
c, 421 ftmi^th. 

C 0 1 3 1 3 03 3C*>(t& ( a ) k ( b ) <?>mt%l&& 

3 4<?>?>< ^^7+v-hX'ir^Xolz. frhTftrmm 

x-fiht. (a) emmzi 7u-a^^i / (jtaSE 
tfst) jaT^UBBxr* o . ( b ) co^rafi-eco^oo^ 
mx-frh. nzrttz (a) co^rati ftx-m* h 

c o i 3 2 } ®3 3<c*iit* ( b ) <Ftimx\*. tsmb 

7^*^4 2 1 aSrB&flStggfti ( a ) 
3£fi4 2 6T-fe«$^7t«?^C«l5t^: le + Ibtft 
S. *?>d*>, ^2S14 2 9^mD£d^^r^.mfi£I 
bT-fc&k-r&k. ELff4 2 7*C<imd5l e#8S 

C 0 1 3 3 3 y-^fi-^«^83ax^lBS5<l^«l>/b$v^ 
B^ktelgSS I e &&'hm<Dt$r&X'2> 0 . /*-f TX^SS I 

bc«ic<oi:#(c«afa (a) cora-c^^^^^c 
^*a^ji^2 o p FearcaMux. mss i e o«/j^co 

8*»^ 1 0mSJK*>ixtfiW^T'^ CliltC J: 0 1 

c o i 3 4 3 03 2<o*fij£T-te. y-xm-^^msKS: 

OdOISfcl. 03 3 ( a M^tM: die. EL 
^4 2 7 1rZlim.ffi.M4 2 9 J: OiS^I^mtS i&U 

r^^) i b^8Eft^^y>. e l«^4 2 7^qraa^ 

-T&i 4: *«rfS 03 5^@/iE7L^5M 

■/«M/«^asJi/HW*^«:4 3mm?m¥&t 
^yroap«i(i03 5 (a) T-a^$n&. IWIH 

4 5 0J:O^T^i5*^4 5 1 C^A^^lS k W«f«zjE?L 
l»»fi§4 5 4*>^iE7L^ayg4 5 3CCiiA$tl^>. iiA 

jEfutmtmfi-tz* *)*miz&wrtz>. * 

cofig. tai+t:h9 77$^0, 9t%M¥mT<0x. 

C 0 1 3 5 3 («^F«^«4 5 1 . Z&tMA 5 

2, iE?lfBiM^4 5 3 ) tc^fSimm^fi|$ix& k^ 
^^LL<Uj§7t:$n. fife ^isijjVfcJXy 

"c, mnn{&Ti f z±vm&<ni&T&£v&&ffim®vs<r) 

mtim&co±.m.Zm<ZbtmhixX^h (ApplledPhy 
sics Letters. Vol.69. No. 15. P.216Ch-2162. 19 

96) . ztizm<;tz#)izTsu ^m&z&z-tzomxfo 

C 0 1 3 6 3 MR ( b > *C*iV^T«ijS«rf«fI«ffl^EWlDS 
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[0137] Srfc. 03 5Ttt3»S[*WC0V*T8WI 
£firo*:#. 4®Sl^Lh^JlS^&lf2®mjlTcO 

mX'*>ht^oZtX'*>h. o£9. i£^|Si^5^S!I-r 
[0139]^, y- hfTf** (1) 42 

tzmw&a 2ai**ti?tim2coy- hfi#ts ( 1 ) 
i 2ELX/y- hm^m ( 2 ) 1 3 * i^-iftfreiMesi* 

*Uf J: < . &3)faW.$imucr)fzMzy- b K?4'*0>« 

&*m«?z%<xi»ZL^t^om&i>*>h. 
[oi4 0] (mmcommi 6) m3ei**zmcr>mi 
ecomm<7>mm^7jkLtzij<^X'hh. ELif4 6 7& 
x/n^Ae8(rzmmmb^>i^^4 e 1 a#>&a*v& 
msssrssu mMmf&^mT<omm<r>i£izx*). m 

^zmtizmtiXDitz&itti itzzt ^ri * . 

[0141] y-hft^tS (3) 464^ff^ 

ZtX\ ELm?t,zffi\hf%WL<D)tS:$Z4tZ-£Xi>J: 

[0 14 2] Mz-tf. m^4 6 8$:EL^f4 6 7i:ISJ 
•te^sf-HWttOJIWi: LX. l&irLCDitZbZmiz 

mfe-i-&ztx\ v-xft#^4 6 otcgsyx^mstntc 

#1*1*. m?W4 6 8^!5ti:EL^4 6 7<7)SSt 
<Olt#ltt9T*& V-XfI^t&tIS£liE L5fc 

f^ii^t^l 0£M*gi:3r&. Cl*UcJ:9. ©2 
3 ( b ) X^LteXolZ. femzlfr^V -Xli#ta# 2 
0rf>»£> 2 5 p FHj££>oT t 1 JW&StWSlifil 5 ,uf£ 

[0 14 3] &fz. m3 7lZtt±o*^m!%E%f&* 

¥r^>£oiz%m4 6 szvm&cn^mt u^^tc , « 

tQCC^LV-xm#*50^ffi^ia3 8 CO 4 9 1 TTjrr 

£ o iz$zit~*z> t . e Lm^-izmttz'mmmmztt l 



03 8CO4 9 2T^*^J:3^ta&D-r6. Mw468i:E 
L^4 6 7kr^«&mffli:^Lv^y>. m—W£Elztt 

^zmmoittzx o e Lx^>«ssffi^»£$ii. «st 

m (fEffl) iZX^XELl&Tn&Vimtf&lt'r&Ztfr 
. E LSt^teS 3 8 <04 9 2 J: 3 *im&<D& 
&k%h. fSmtLX. 03 8coNWTco®«^«5C 

tx-, /f^-m-rtzm^mt**) . tf>~?miEJ)**ii& 
x*>h. ztu,z± >). &&mco&'mi*mizffl&tf? > 

mm&<o?§mtz*jL. mg$£it*'\^<X'Z*vMa 
&X't>. x^x-y-izm^tz&wmmmn&znh z 

t&X'ZZ. 

[0 144] \B3 6X'l£EL,m*tnmz^WLtf 

rni&mffl£®mzm\w*&ztipzjifcx'*>&ti i . m3 
9<r> X o {zm—iz®m-$-& x o tz LX t J: 
[oi45)04 ott*MnamB5 o 1 j: ot^4 

6 8^i^^IT'S £ J: 3 irZ l^^lfMT'*) 

6 80M^^^-^,Cht3i: 0. EUf4 
6 7i:OfittiiilcOJt*^t-r57tr^. ®^Pffl5*^J|g 
i:^:^. t^4 6 8^fi;tt^«'*>&^ 
133 8C0E 

[0146] ^H#S5 0 1 mi OOf 

Ufc^08om^lf#85g5fe. 04 m 

mmzwfhzt&x'Zh. i>*>*>A,. wfiZtLhwm 

X olzLXitJ:^. 04 lcomm^^>5 1 8-^134 2 

[0147] (mi&commi d mu**$t*j\<?>v&i i 

02^®^m^CJt^. h 7 5 3 83tt^ 

[0 148] 02om^Tig®fflh^>'> ? X^ 1 7 ate 

SUi^^<l^^b^-t*-^^(3(iy-^fi^-|gi 1*, 
L<(iEL«^l 5*>^>?g^$:Sfil^fil 4^mUii 

wmmb^>^^i 7acoy-hm(ii 

hmbmb^yiS** 1 7a^t&tn:*t^i:^orv^ 

mtcizfttmmmb^^i;*? 1 7a$rifibr^*r* 

[0 149] fit, IB©fflh^>^X^5 39a^I 
$-T(3EL«^IS5 3 l7^V-*ff^*S5 3 2^TO 
^^b^^^^tC. h^V^^538StXmffi^^ 
-i^5 3 7£tt*aL. ^^3SEMSc0^3/i^>^ 
7^^«^m£E^-r-^IS$r$iIfflIL. h7^^53 
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8 &m§tom h7^x^539a {ztt^xm&mkmt 

L. «*J:0^EL«®M15 3 l***>V-*<I^f&5 3 
2^0tg?*r<7>t**S£ifi< U l&G&tftZmK Lti. 
[0150)04 3(cy-hff-^ ( 1 ) 5 34. 
hft^ta < 2 ) 5 3 5&t/«ff^-*— ^tS5 3 7CO9JJJ0 

&£A*x§;iEL^<Ofa££5aSU 14 3rM$ 

(0151]y- hfi^Ml ( 1 > 534CJ: h 
7^X^539b, 53 9c*^3S«H5T*>^^rt3. 
9B**+—im5 3 7<omffi£3Ett£-ti:. J&55 3 00 
Sti^^h^^X* 5 3 8$rltt^$^l^ 
£J: w*>b*. h^vi/** 5 3 8t;:8£*x 

1 0 n AVXk. 1 A \&T<r>j&mX'b1\\X «fc < „ 

04 3 K^LfctKJEE*"\— SSttOlU 5 4 1 omftte h 

[0 15 2] lfa54 1C0^$«N7y^^538$: 
Eyx&mfl$[<!tc«i; 1 0 n A<7>m* 7 u#Xr*> 0 . 

[oi 5 3 j vxtommz x o . v-xm*m®m&3 

0 p F-C^^3E^^7 5 /x»«>B$t;:&Vvc % J9r5t<0 
HIS*: i t fi**imt ^o^. 

[0154] ( JtftaJBJR 1 8 ) ©4 4 \**&PR<7>m 1 
8c05llfecO^©$r^L^*>cOT'*>«>. 1^15 5 6^: 
M^'J(3li^S5 5 0 $:lft^wii:^iatl>S. 3: 
ii. ^B^fiSSOCJiiS^JCh^^^A^SSS^iS 

[0155] ^yfyt^^ y^^y^ii, /g&$fc£ 

f.SISrCfctSi:, 1/ (2**f C) T*a£ix. 

T. ELliSII5 5 1^IB|&fflh7y^5 5 9a 
a^cu. —arc* *iJ»2g:S:£:*:£ V- 

*ft#tao®{ft^fc#5^c*$*>& * -etc ( wm®&+ 

y— *»gS) xigffi^ h ^ V^^O^^StaO 
[0 15 6] *£T\ ^^fi^iffiDS^SOCte^ 

ttT&omf%<o*2bMkt<mtiz±oiz. *a 

5 5 7X#mX'£2>£olzLX. 04 5^^"^^^^ 

[0157] b ? >-is*? 5 5 atmm%tt%t*z>cDii 



mX'*>tll££\,*. 

[0 158] (m&W&mi 9) S46li^l/>hi7 
-*8j£tC*5l*£y-Xfl^ia5 7 1 , ELtg25*f57 5 

05 7 fcrij^;* U > h n tr^ISffi^CW L . ELf 

x*) 5 7 7ctc«Lr. y-^fVHiiztttttrflfti-* 

«fc 5 ftflW trKf*fc £ t l 9 

■C* h • uy-h$7 -*KO0»ttt 2 ocoSS 

©J8 h7yyx^y — x t, l < <± k i" 4 ^fflUiSasc 

&&vt&vi?jArc»Sro?v>*. 

[ 0 1 5 9 ] 04 6&1/04 7 *Jflvvt!Mt5£8t9iT 

Ci-C2O0|glilfflh7V^^5 7 7a, 577 
c <D+* *MR/+*r *;U*Oifc«r X*t 1 ^£ . 

[0 160] 04 7OmicO«S^IT*(ih7>'^^5 7 
7b. 5 7 7d. 5 7 7e7^ji*£!$*:3r& (04 8 

(a) ) . 2^i7)J|gi&^h^^> ? ^^5 7 7ai:57 7 

Sr^iS* I C^»!lffltc8S*- J Mi***6y-^ 

s-<Hft«aKitt <x+ 1 > i-ca*. 

[0161] f&2CDM\%X'lZh : 7>i;A?577 

e»mn, h7^'^5 77 f ^gsji^sh^^ 
(04 8 (b) ) . y-x«^5 7ifcarr«B*x 

7 7aC=ii:X ro^^gEiX. ii!)ffih7>'^^5 7 
7 c (CJi I ^te^dSixi) . 

[0162] <Kco*¥7&&mmzX *) . •UHR?Tfc&6 
i:m3O^ra^0. 04 8 (c ) co^atc^r^. ^ 

1.^2 ^MBra-rswss 5 7 8 \,zmz. btitcjmizx 
o e Lff57 6 icxgsstfieaajffi h ^ y-J^ 577c 

- v^^\z^h^m^x^ff^c^h z. t zmm 

[oi63] v&&co*7v>>' h s ^—mm<rmntzti:^ 
micopmxi± (x+ 1 ) it xi (m^m) iz}fr<x 
'*ZKcm,$L£$i-fzttfx'Z!>z>ztiz±t). v-xg^ 

»81««ffS:*W L^-r < ^r^ . i «»*ttX*«/|x 
$i^^tcS^^5:0. X=lT<i«^02fS<^8££ 

t§5 7 1 oraoffl&ii®iit^ai/m 2 *>sira-e<ote5: R 

t-r^h. mi^ffflT'(iR*«2oM^Jtc«a$ixT* 
i.-5>n:i6R/2^^:0. ^i»«Si:^^SttcJ:^i:^ 
±*«0 (LL<iiit^>T*<0) ^r3S:^5fi<tc:^rr 

[0164] CixtcJ: 0 , ««^)«l*iClt^T X?:/Jn$ 
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c o i 6 5 ] (mtkcomm2 o > 04 9 ittmnom2 
[oi 66] &y-hm*§r&i±m5 otzTr^fj 

i o i 6 7 ] m i <o8Jrar<*y- hfi^-ta ( i > 592 
rxs < 3 > 594 iz^wh h ? >is**ifmm&mt. 

Ji2ocO|Eififfih^>'^ r X^5 97a&l^5 9 7 i £il 
a % 5 9 7 i CD1~* *JI4S/^* *JU-%<7)tt£ 1 ( X 

-i ) t-r* (xti2i^ui^e«yR) iBi&ffih^v 

^5 9 1CXIom^$rtS[f EL^5 9 8tCJi 

[oi 68] i,rr\ mgamh^^is^i? 5 97 5 

9 7 i coraM^E ^l&Sa<SMfc^& i: . Irti^tLCD h 
9i^(x»o. 9) i^iac^ktl). IW:,): 

0. EL^5 9 8CS£fLSSI2ft^ li&ih^y^ 
^5 9 7atcSm^^850^b«ClEbT^b-r^. ^ 
597at 597 i <DW&bm h ? >zs*?COW>$L 

[0 1 693 *ZX**m&comm2 OX'IZ. *rSiiR8IEa 

(3) 594l:h7^^597 J ^NBl^Ofl-^S: 
Epflirf •Clglftffi h7^y^597 i IC^SS £ S£ 
3$:V^J;?fc:-r£. V-Afl#*&5 9 1^311 

z^mi zmrrzoiz-rh. ztitzx 0. 

TfKiSfflh^>^X^59 7 atCO. 9 I L^ffitt^ 

^tztLXi*. m2(OMf%x'i<vm&&wi\&ti#>. m 
mm v?>i;*?<r>\xt>r>% tzx £>-rms& i zm&z. t 
#*jmt*z>. 9 atzmtiz>mffi.i>mmztf 

4>o$ izx t>~rxjiv-xmffi&m &x?$>ttnm— «as 

HliarciBiM h 5 597aCl. II ^fLT 

t . ^ 2 co^rur i <aias5£ J: 3 izvmx'Z & . 
[01703 y-^fi^ts^m^'fi:^ . m i *>8Jrgc 

fcl vt il^<0 I fcrifr^T** V^X I <30«^^S5^ 



[0171] ^< t L 2OC0|glfiffl h ? 

>isxf*m^bz. t x-v-xm^mizm'tmm.zmiin 

^T^l/yh$7-Mtli^0, 2oc7>igl&ffih7 

zzm&z^&ztwx-z&t^om&tf&z. 

[0 1 723 *3£BJItf>E L^n^£§Sit^£C<i, £ 

■*\ mtiLkizTFTnrv-i £mm<ommz&i$.Trh. 

^^AHlfrfMU ( I TO) SrX^.y^&T*^. 

(0 1 7 33 JS^tg^h LT ITOi^Or^: 

< . & J S>BHLffi£a ( Z n O ) . mt<< >*S*>J*-f&ftM 
IS(In 2 0 3 -ZnO)^ 1 0 0 n mtJLTT«M$iX 

^myttzttTT&m&&ift%< %^tzrt\, $ 
&m*m^xi>±^. 

[0 1 74 3 TFTt LT(i. jl^CO^fai^ »J n VT 
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